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EXPERIMENTS 


SUPERFICIAL FIGURES of FLUIDS, 


ESPECIALLY OF 


Liquors contiguous to other Lrauors. 


Firft printed in the Philofophical Tranfattions, N°. cxxxi. p. 775. 


SIR, 

N compliance with your curiofity, I 

herewith fend you-my. rude nctes ‘about 

the fuperficial figures-of contiguous l- 

quors, which belonging !to,. a-' paper 
(concerning the pores,and,figures of bodies, 
whereof they made the laft part, ‘and. being 
themfelves very indigefted, I fhould by. no 
means venture: to expofe them even to a lefs 
critical eye than yours, if I did not hope, 
‘that, though a more difcerning reader will 
fooner difcover their imperfections, yet he 
may be more inclined than an ordinary one 
would be to think them not ufelefs trifles ; 
fince, if thefe trials and hints, ,as mean as 
they are, be, profecuted ‘by naturalifts, that 
have mathematical heads, perhaps they, may 
conduce more to the phyfical’theory of the 


globes; ;which, for. ought we know, though 
not manifeftly, differing in tranfparency, may 
be difterininated.,by -diftinét furfaces. So 
that, to obferve:and confider the effects of 
the congruity and incongruity, that liquors, 
or fuch fluid bodies; as directly or atherwife 
fall under: fenfible, obfervation, have, when 
they are contiguous to one another, or to the 
furfaces of, folid bodies, may not only im- 
prove what is yet known about the afcenfion 
of liquors in {mall pipes, but may perchance 
ferve to illuftrate the formation of thofe great 
maffes of matter, of which the divine ar- 
chiteé&t has framed the mundane globes, and 
fome other confiderable parts of the univerfe ; 
efpecially if we admit the Cartefian hypothe- 
fis, That the fun, and all the fixt flars are 


«grand fyftem of the-world, than at firft one fluid bodies, 


would fufpect. And that,I,may leave you 
and your ingenious friends the greater oppor- . 
tunity and freedom to exetcife their fagacity 
on thefe phenomena, I have purpofely for- 
born to engage in fpeculative difcourfes upon 
them, contenting myfelf to have faithfully 
recited matter of fact, and thereby to have 
fprung game for thofe, that have more lei- 
fure and ability to fly at it. : 
Wuar has been faid about the pores 
of liquors may be fomewhat illuftratéd or 
confirmed, if I fubjoin to it fome,of: the 
trials I have made about the furfaces of 
fluids contiguous to other fluids.: For, this 
being, for ought I know, a neglected fub- 
ject, and the little, thac has been, taken notice 
of about it, confifting of a few, flight’ and 
cafual obfervations, that feem to, have been 
rather -prefented to us, not to fay obtruded 
upon us, than defignedly, made by us.; I ma- 
ny years ago thought, it might .be. worth 
while to fpend fome hours upon Experiments 
of this fort-: Which I was efpecially induced 
to do, becaufe I think, one may probably 
enough fuppofe, that in the tract of the uni- 
verfe, that is yet known to us, there is not the 
hundredth, perhaps not the thoufandth, part, 
that is formed into folid bodies, fuch as the 
earth, the moon, and the other planets; 
and confequently all the reft is made up of 
celeftial fluids and the atmofpheres of folid 
Vou. IV. ) 


. Tue caufe, why water in narrow pipes 
afcends above the level of the furrounding 
water, having been already enquired into by 
fome ingenious men, and particularly by 
Mr. Hooke, I fhall not now difcourfe of that 
fubjeét, nor fo much as mention what I have 
tried about it; but fhall rather take notice, 
that, becaufe I fufpected, that the concave 
figure, which may be obferved in the furface 
of water included in flender pipes, may, at 
leaft in great part, depend upon its. relation 
to the contiguous fluid, which, in. ordinary 


cafes, is the air; I thought fit to try, .whe-Exp, 3, 


ther this concave figure would not be altered 
by fubftituting another liquor in the room of 
the air: and accordingly having procured a 
ftrongly - Alcalizat . Menfiryum (1 ufed, that 
made of fixt:niter, diffolved by, the moifture 
of a cellar) into a pipe,of. glafs, fealed at 
one end,-and not full,a quarter of an inch 
in bore; that, the cavity,.,which in a greater 
breadth would feem lefs deep, might be the 
more confpicuous.; -we,.gently poured on it 
fome highly dephlegmed fpirit of wine, 
which we knew would not mix with it, but 
{wim above it; and prefently, as we had 
gueffed, we found the figure of the furface 
of the lower liquor changed, and the cavity 
quite deftroyed; the furface that feemed, as 
it were, common to the two contiguous li- 


quors, appearing flat or horizontal. And 
B fuch 


Exp. ive 


Exp, Ve 


Exp. vi, 


New ExreErimMENtSs about the 


fuch a level fuperficies we had, by putting 
thofe two liquors together in a much wider 
olafs. . a4 | 

We found alfo, that by employing oil of 
turpentine inftead of fpirit of wine, the li- 
quor did almoft totally lofe its cavity. 

Bur if, inftead of deliquated tartar, we 
put common water into the pipe, we found 
this liquor to retain its concave furface, 
though we put to it fome oil of turpentine 
and left it to reft upon the water a good 
while. 

In regard that, when oil and water are 
put together, the oil, that has been employed 
to produce the phenomena, wont to be af- 
forded by their contact, has ufually been 
common oil, as that of olives, which is 
lighter than water; I] thought it expedient 
to try what figures would be afforded by the 
furface of water and alfo by that of air, 
when thofe fluids fhould become contigucus 
to an oil; heavier than water: of which fort 
chymiftry had afforded me more than one or 
two befides the effential oils of cloves and 
cinnamon. Having therefore provided fome 
pure oil of the gum of Guajacum, and pour- 
ed a little of it into a flender pipe, we found 
the upper fuperficies of it to be concave ; 
almoft, if not altogether, like that, which 
water would have had in the fame Pipe. 
But when I put a little water upon this oil, 
it prefently changed the figure of its furface, 
which became vifibly, though not very much, 
protuberant or convex. 

Anp in regard this oil; though heavier 
than water, is not fo heavy as deliquated falt 
of Tartar, I thought fit to try, whether the 
phenomenon would not be differing upon 
the contact of thofe two liquors; and ac- 
cordingly having put fome oil of Tartar in- 
to the flender pipe, and put fome drops of 
the oil of Guajacum to it, we found, that 
this liquor did not manifeftly alter the con- 
cave figure of the furface of the liquor Alca- 
hi, as the oil of turpentine had done: and 
having, for curiofity fake, warily poured a 
little water upon the oil of Guajacum, I 


. found, as I had reafon to fufpeét, that the 


upper fuperficies of it changed prefently 
from a concave figure to a convex, fo that 
this oil in the midft of the other two liquors 
appeared like a little red cylinder, which, 
inftead of having circular bafes, was protu- 
berant at both ends, but more at that which 
touched the oil of Tartar. 

To vary a little the experiment, I put 
fome effential oil (as chymifts call it) of 
cloves into a new flender pipe, and having 
obferved it to be fomewhat concave at the 
top, where it was contiguous to the air, we 
caufed a little common water (perhaps a 
quarter of a fpoonful or lefs) to be put to 
it, and found, as we expected, the furface of 
this oi! alfo to become tumid. And in re- 
gard this liquor, as well as the forementioned 
otl of Guajacum, though it were fo heavy as 
to fink in water, would not do fo in deli- 
quated fale of Tartar, we did, into another 
flender pipe, put firft fome of this laft named 


liquor, then fome of the aromatic oil, and 
laftly a little common water; by which 
means we found, that the little cylinder of 
oil did, like that of the oil of Guajacum, 
appear convex at both ends; but was unlike 
It in one circumftance, that the oil of cloves 
appeared more convex at the upper end, 
where it was contiguous to the water, than 
at the lower, that leaned upon the furface of 
the oil of ‘Fartar, 

Hlavine made thefe trials, to alter, by 


- another contiguous fluid than the air, the 


concave fuperficies of water and fome aqueous 


liquors, I proceeded to try, whether a change Exp, vii. 


would not likewife be made on the convex 
figure of the furface of quickfilver included 
in the like flender glaffes; and accordingly, 
having taken one that was much longer, but 
of the like bore with the former (for to 
make the trials more uniform, I had caufed 
a long pipe to be by the flame of a lamp un- 
equally divided into feveral fhort ones) we 
put into it a fmall quantity of quickfilver ; 
and having taken notice how the upper fu- 
perficies fwelled in the middle above the le- 
vel of the parts, where it touched the glafs, 
we poured fome water upon it, and found a 
manifeft and confiderable depreffion of the 
furface, though the protuberance were not 
quite fuppreffed. 

THis phenomenon having been for greater 


fecurity feveral times repeated, I thought fit Exp. viii 


to try, what variation would be made, by 
the greater or leffer height of the water in- 
cumbent on the mercury. And fometimes 
it Seemed, that, when the aqueous cylinder 
was much longer, the depreffion of the mer- 
curial furface was fomewhat greater. But 
this did not fo conftantly happen: but we 
often obferved, that, though a very little 
water fufficed by its contact to make, in the 


judgment of the eye, a manifeft abatement 


of the protuberance of the quickfilver, yet 
it had not the fame effect on that pondcrous 
fluid, that it had, when, being increafed al- 
moft as high as the length of the pipe would 
permit, a greater weight of it was incum- 
bent on the mercury. For then I manifeft- 
ly perceived and fhewed to others, that the 
furface of the quickfilver being depreffed al- 
moft to a level in thofe parts of it, that were 
near the infide of the glafs, there was about 
the middle of the furface an elevation of 
mercurial matter, that appeared to be rather 
more than a half globe, and was to the 
height of its full femidiameter, ‘raifed above 
the reft of the mercurial furface; and in that 
ftate it continued as long as I thought ft to 
let it do fo. And left this tryal fhould im- 
pofe upon me, I caufed it to be more than 
once repeated ; and, the better to confirm it, 
I afterwards caufed the incumbent water to 
be little by little fuckt up, and found, as I 
expected, that when the incumbent water be- 
gan to be too much fhortened, the little teat 
or fegment of fphere, lately mentioned, be- 
gan to be fomewhat flattened, and fubfided 
more and more as the water was further ta- 


ken off. 


BECAUSE 


> 


Exp. ix. 


SUPERFICIAL Ficures of FLuups. 


Because the common atmofpherical air 
we breath is a fluid body abounding with 
groffer particles, and is by divers philofo- 
phers probably fuppofed to be much more 
denfe and heavy than the zthereal fubftance, 
that makes the other part of the atmofphere ; 
I thought fit to try for their fakes, whether 
or no the fuperficial figure of liquors would 
be altered by having the contiguous air with- 
drawn from about them, and fo being left to 
be touched by the purer ether without it; 
and accordingly having conveyed into one of 
our pneumatical receivers a couple of fuch 
flender pipes as have been already defcribed, 
one of them furnifhed with common water, 
and the other with quickfilver, we caufed the 
common air to be diligently pumped out, 
without obferving any fenfible change in the 
concave figure of the water: but as for the 
quickfilver, I knew not what to conclude 
about it. For having repeated the trial 
twice. or thrice, the mercury fometimes 
feemed manifeftly to {well to be more protu- 
berant upon the exhauftion of the receiver, 
than when it was put in, efpecially when its 
figure was attentively viewed, and the exter- 
nal air, that was pumpt out but flowly, was 
fuffered to re-enter with all convenient cele- 
rity. But that which yet kept me doubtful 
was, that I obferved, that upon the diligent 
withdrawing of the air’s preffure on the 
quickfilver, there difclofed themfelves in it 
fome little bubbles, which I feared we had 
not been able to free it altogether from, and 
which might be fufpeéted to have fome in- 
tereft in the phenomenon; which though it 
was at that time hindered by fome occafions 
from profecuting further, yet I think it may 
be well worth the while, becaufe, if any fen- 
fible change do certainly appear to be made 
in the fuperficial figure of the mercury, it 
may teach us fomewhat relating to the con- 
ftitution of the ether, which feems to make 
up far the greater part of the univerfe known 
to us: and I fhould not in that cafe think 
it impoffible, that by expofing many and 
differing liquors to its contact in vacuo Boyli- 
ano (as it is called) fome difcovery may be 
made of differing fubftances, whereof one 
may fufpect the ether itfelf not to be unca- 
pable. But to leave fufpicions, that probably 
will be thought chimerical, I fhall only add, 


‘which I forgot before, that we conveyed in- 


to our receiver a clear chymical oil that was 
heavier than water, and whilft it was conti- 
guous to it, had not a concave but a convex 
furface; and having placed the pipe furnifh- 
ed with both liquors in the pneumatical re- 
ceiver, we pumpt out the air without finding 
that the oil fenfibly altered its protuberant 
furface, as neither did the water lofe the con- 
cave figure of its upper furface. 

Wuen clouds are condenfed into rain, and 
lower aggregates of vapors into dew, it is 
fuppofed to be obvious, that the drops of 
thofe meteors do, in their paffage through 
the air, (which to them is a heterogeneous 
fluid) acquire a round figure ; and when we 
fhake oil into water, the portions of the for- 


mer fluid, during the little time they remain 
diftinét (for they quickly reunite into maffes) 
are found to be globular. But thefe phzno- 
mena are too few and too tranfient to afford 
any confiderable obfervation of the figures of 
fluid bodies, efpecially if they be quiefcent, 
and every way encompafied by other fluids. 
Wherefore I thought fit to try what I could 
do with chymical liquors unapt for mingling, 
to produce phaenomena, that may laft long 
enough to allow us to obferve them atten- 
tively, and in fome cafes to vary them. 


For this purpofe, I firft took fixt -niter, Exp. x. 


{or, which is analogous to it, falt of Tartar) 
refolved per deliquium into a tranfparent li- 
quor; and having filled a clear vial half full 
with this, I poured on it a convenient quan- 
tity of vinous fpirit exactly reétified, that 
there might be no phlegm to occafion an 
union between the two liquors, which ought, 
as ours did, to retain diftinét furfaces, and 
{peedily regain them though the glafs were 
well fhaken. Then having found by a trial 
formerly mentioned, that common oil of 
turpentine, if employed in a competent 
quantity, will not totally (and much lefs 
will readily) diffolve in fpirit of wine, and 
alfo having obferved (what may feem fome- 
what ftrange) that if this fpirit of wine be 
exquifitely dephlegmed, the oil, though a 
chymical one, will not fwim on it, but fink 
in it; I warily let fall fome drops of the oil 
into the fpirit, and had the pleafure to fee, 
as I expected, that they fell towards the bot- 
tom of the glafs, till their defcent was ftope 
by the horizontal (for it was not concave) 
furface of the Alcalizat liquor of fixt niter. 
And becaufe my defign was chiefly to obferve 
the fuperficial figure of a fluid encompafied 
by other fluids without touching any folid 
body, I thall here take notice of the chief 
phzenomena, that were produced of that kind, 
without ftaying to enquire into the caufes or 
the confequences of them. 

1. Ir the oily drops were but finall, they 
feemed to the eye exaétly enough {pherical. 
For the oil differing but very little in {peci- 
fic gravity from the fpirit of wine, the drops 
did but juft touch the furface of the fubja- 
cent Alcali ; and the fame drops being but 
{mall, their own weight was not great enough 
vifibly to deprefs them, and hinder that 
roundnefs, which the preffure of the ambient 
fpirit, or their own vifcofity endeavoured to 
give them. 

2. Ir an aggregate of drops were confi- 
derably bigger than thofe newly mentioned, 
as if it had about a third part of an inch in 
diameter, it would then manifeftly lean upon 
the Alcalizat liquor as upon a floor, and ap- 
pear fomewhat elliptical, (for fome little 
part of the bottom was a plain;) the weight 
of the upper parts depreffing the drops, and 
making the horizontal diameter fomewhat 
longer than the tranfverfe, ; 

3. Ir a yet greater portion of oil were let 
fall upon the heavy liquor, it would for a 
pretty while appear in the form of a fome- 
what imperfect hemifphere, or fome other 

large 
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large fection of a fphere, the lower part be- 
ing cut off, (as if a globe were divided by 
a plain) by the horizontal furface of the de- 
liquated fale. . 

4. But if the quantity of oil were not too 
great, it was pretty to obferve, that, though 
at firft putting in, it did perhaps {pread it- 
felf over the fubjacent liquor, and lie as it 
were flat upon it; yet by little and little, 
(for it was but flowly) it would by the ac- 
tion of the ambient, concurring with tts 
own tenacity, be crowded together into a 
figure of a leffer furface, and confequently 
lefs hindering the motions of the vinous li- 
quor. For by the aétion of this fpirit, the 
oi] would by degrees be raifed above the fur- 
face of the fluid niter, and be reduced to 
the figure, either of half a globe, or of a 
greater fegment of a globe, or even of an 
imperfect ellipfis, according as the bulk or 
weight of the oil made it more or leis apt 
to refift the action of the ambient fpirit, to 
whofe effect, as I lately intimated, the natu- 
ral vifcofity of the oil might (more or lefs) 
cooperate, as alfo might the weight of the 
fpirit of wine, which in great part difabled 
the endeavour of the oil’s gravity to make its 
heure lefs convex. 

5. Tuovucn thefe globules or portions of 
oil. did oftentimes readily mingle, when 
they touched one another, yet divers times 
alfo we obferved, that having warily ap- 
proached them, we were able (as if fome 
odd fubtile matter, that the eye could not 
difcern, interpofed, to keep them uncon- 
founded, ) to make them touch without 
mingling: infomuch, that we have with 
pleafure made them fo far bear again{ft one 
anothers furfaces, as manifeftly to prefs 
them inwards, though being parted they 
would prefently refume their former figure : 
which circumftance fuggefted to me tufpi- 
cions, that 1 cannot now ftay toname. But 
in cafe any of thefe oily portions came by a 
more preffing contact to be united, they 
would then alter the figures they had whilft 
feparate, and take another, fuitable to the 
bulk of the aggregate. 

6. WHEN a large portion of oil refted 
upon the faline liquors, if then the ambient 
{pirit were moderately and warily agitated, 
it was not unpleafant to obferve the various 
figurations, which ‘the convex and protube- 
rant part of the mutilated globe would be 
put into by thefe fhakes, without any vifible 
folution of continuity, or confiderable motion 
of the whole body, which would very quick- 
ly recover its former figure. Though, if 
the agitation were too ftrong, fome portions 
would be quite broken off, and prefently 
turned into little globes. 

I rrigp to produce another phenomenon, 
that would not have been unpleafant, by 
putting together in a fomewhat large veffel, 
with other liquors, two oils, (whereof one, 
if I miftake not, was from turpentine,) 
which firft, by reafon of the oleaginous na- 
ture, wherein they agreed, might exaétly 


mingle and make a compounded liquor ; 
and then, by reafon of their being one hea- 
vier, and the other lighter iz /pecie than wa- 
ter, might by this liquor be again feparated, 
and include betwixt them the liquor, that had 
divided them. But I found, that the oils 
being once united would not be eafily parted, 
but, according to the prevalency of the ligh- 
ter or heavier ingredient, in the mixture, the 
compounded oil, would almoft totally either 
emerge to the top of the water, or lie be- 
neath the bottom of it; I fay, almoft total- 
ly, becaufe fome parts of the oil, which was 
not perhaps all uniformly mixt, did not keep 
in a body with the reft ; but either was fepa- 
rated from the mafs in the form of globules, 
or elfe, fticking to the fide of the glafs, 
had the other part of its fuperficies, which 
was contiguous to the water, very varioufly 
figured, according as the bulk and degree of 
gravity of the adhering oil and other circum- 
{tances happened to determine. And it is 
chiefly upon the account of this various and 
odd figuration of our mixture, that I here 
make mention of this trial; which though 
it proved not fuccefsful to me, yet perhaps 
may fucceed in the hands of another, that 
fhall make it with more leifure and diligence, 
than I could afford it. 

Tuece are fome of the phenomena I ob- 
ferved in oil of turpentine, when it was in- 
vironed only with fluids; but, if it were 
permitted to be contiguous to the infide of 
the glafs, and {fo to faften part of its furface 
to a folid, the greater part of the {urface, 
which remained expofed to one or both of 
the contiguous liquors, would, partly by 
their action, and partly by the gravity of the 
oil itfelf, be put into figures fo various, and 
fometimes fo extravagant, that it was much 
more pleafant to behold them, than it would 
be caly to detcribe them; which therefore * 
fhall not here attempt to do. 


Wuereas I intimated in the preamble to Exp. xii. 


thefe notes, that confining fluids may have 
diffinct furfaces, without having, at leaft in 
many pofitions, refractions differing enough, 
or reflections ftrong enough, to make the 
plain, that difterminates them, obvious to 
the eye; I fhall here obferve, that when the 
oil of Tartar, or nitrous Alcali, that I em- 
ployed, happened to be very clear and co- 
lourlefs, I have more than once made high- 
ly rectified fpirit of wine float upon it fo, 
that in moft pofitions the vial feemed to 
have in it but one uniform liquor ; the plain, 
that divided the two fluids, being unapt to 
be difcerned, but in a pofition, wherein the 
rays of light paffing thence to the eye fell 
very obliquely on it; and indeed, when 
there was no little duft or other feculency 
{fwimming upon the furface of the oil of 
Tartar, I had fometimes much ado to con- 
vince ordinary fpectators, that the vial, in 
two diftinét regions of it, contained two un- 
fociable liquors. 


Ow this occafion, I fhall add an experi- gyp. xiii 


ment, which, though it does not fo direétly 
belong 
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belong to our fubjeét, as to make its omif- 
fion a fault, is not yet perhaps fo imperti- 
nent’ as to be unwelcome, ’ 

We took a deliquated Alcali; made of 
niter and tartar, and deeply tinged with co- 


chineel; and, that the liquors might not on-. 


ly be heterogeneous, but as differing in gra- 
vity and dcnfity as we could make them, we 
poured on it a peculiar kind of oil lighter 
than fpirit of wine, and holding the plain 
where the two liquors were contiguous in a 
convenient pofition, in refpeét of the light 
and the eye, I obferved it to make a f{trange- 
ly vivid reflection of the incident beams of 
light: fo that this phyfical furface, which 
was Hat, locked almoft, for it was not fo 
{pecular, like that of quickfilver; and when 
[kept it tll night, and confidered it by the 
light of a candle, the bright figure of the 
flame was f{trongly refleéted almoft as from a 
clole fpecular body; which tempted me to 
lufpeét, that there might be fomething elfe 
than the bare fmoothnefs of the furface of 
the Alcalizet liquor to produce fo brifk a 
reflection; and the rather, becaufe I did not 
oblerve, that the remains of the fame tinged 
Alcali, which I kept in another glafs, nor a 
portion of the fame vil, which I had alfo by 
mic ina feparate vial, did cither of them af- 
ford fo vivid a rcfAcction from its furface ; 
though I did the Iefs wonder at this, becaufe 
uf the great difpofition to refleét light, which 
IT had formerly the curiofity to obferve in 
the forementioncd oil, when I joined it with 
other liquors. But, whether this ftrongly 
rcAecting power, taken notice of in our late 
recited experiment, proceeded from fome 
mixture, as it were, or confufion of fingly 
unperceived particles in the phyfical fuperfi- 
cics or plain, where the two liquors confinc ; 
or, whether fome fuch materia fubtilis, or 
ethereal fluid, as Cartefius and fome of the 
anticnts maintained, infinuated itfelf between 
our two liquors, and made the difterminating 
furface more fpecular; or whether the phe- 
nomenon be rather duce to fome other caufe, 
I fhall not now ftay to make inquiry. But 
to help towards it, I fhall add on this occa- 
fion, that looking on this liquor, as a body, 
which, though it have all the neceffary qua- 
lities of an oil, docs, in regard of its origin, 
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and fome properties I have found in it, differ 
from common chymical oils; I was invited 
the ‘more to obferve its phatnomena in refe- 
rence to reflection; and I found, among o- 
ther things, (not pertinent to this place,) 
Firff, that the confining plain, often men- 
tioned between the tinged Alcali and this 
liquor, did not appear red icfelf, nor com- 
municate that colour to the image of the 
flame of a candle reflected fronrit. Second- 
4y, that when I warily fhook the vial, which 
contained the two liquors, the uppermoft 
would be reduced into a ieeming froth; 
confifting of a great number of imperfectly 
globular bodies, which after a whiie would 
make a kind of a rude phyfical plain; which, 
theugh neither very horizontal nor fenfibly 
fmooth, would, at its upper fuperficies, fend 
back the incident light with more brifknefs 
than‘one would expeét. And when the feem- 
ing froth confifted of fmaller particles, thefe, 
when they were of a certain fize, and con- 
veniently placed, in reference to the flame of 
a candle and the eye, would, (as more than 
one trial informed me,) reflect the incident 
light fo many ways, and fo vifibly, that they 
feemed, for multitude and {fplendor, like lit- 
tle fparkling corpufcles of polifhed filver ; or 
almoft like thofe gliftering ones, that appear, 
when a clean plate of copper is firft immer- 
fed into a much allayed {olution of good fil- 
ver, made in agua fortis. 

Anp to thefe phanomena I fhall add a 
third, which is, that, though pure fpirit of 
wine be fo thin a liquor, and our oil is ne- 
verthelefs fo light as to fwim upon it; yet I 
found the confining furface very ftrongly re- 
Acxive. But of this liquor more perhaps 
may be faid in another place, | 

AND it may, in the mean while, not be 
impertinent here to intimate to you, that I 
found, that fome other effential oils (as chy- 
mifts call thofe, that are diftilled with water 
in limbecks) and particularly an unfophitti- 
cated oil of limons, did, with our tinged 
Alcali, afford moft of the fame phenomena ; 
but not fo brifk a reflection: I fay, moft, 
chiefly becaufe with {pirit of wine thefe fub- 
tile oils, as I formerly noted, will readily be 
confounded ; though our anomalous oil be 
unfociable with it. 
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alfo when the air is cold enough, the 
figure, acquired by the furface of an 

oil contiguous to the water on one fide, and 
the air on the other, may be preferved from 
varying, and fo may be at leifure obferved 
by the direction afforded by the following 
experiment, which J devifed for this purpofe. 
In cold weather we took effential oil of 
annifeeds, whofe property it is to coagulate 
in fuch weather; and having in a gentie 
warmth brought it to be fluid, we poured 
it into a flender vial more than half filled 
with common water, that had been alfo a 
little warmed, that the oil might not be too 
haftily reduced to its former ftate. This oil 
being lighter than fo much water, and being 
poured on in a convenient quantity, had its 
upper furface fomewhat concave, as that of 
the water was; but the lower furface, fur- 
rounded by the water, was very convex, ap- 
pearing almoft (for it was not perfectly) of 
the figure of a great portion of a fphere. 
This being done, the vial was ftopt, and 
fuffered to reft for fome time in a cold place, 
by which means the water continuing fluid as 
before, the oil of annifeeds was, as I expected, 
found coagulated in a form approaching to 
that it had whilft in a fluid ftate; I fay, ap- 
proaching, becaufe it was not eafy to difcern 
the exact figure in the vial I was fain to make 
ufe of : and I fufpected, that the oil grown 
confiftent was become lefs convex than be- 
fore ; but the two furfaces of it gave it fome 
refemblance in point of fhape, but not of 
tranfparency, to a concavo convex glafs ; but 
yet much thicker in the middle, than is ufual 
in glaffes of the like breadth, employed for 
dioptrical purpofes. And indeed (to give 
here this advertifement once for all) I would 
not have you underftand in too ftridét a fenfe 
what my intended brevity, and fome other 
motives, make me deliver in naming the 
figures of fluids. For I confefs, that if I 
were to write for a rigid geometrician, efpe- 
cially if he were nice and critical in the doc- 
trine of conic feétions, I fhould think myfelf 
obliged on fome occafions to a greater curio- 
fity in naming the figures of fluids, than you 
will meet with in this paper. But fince I 
write but notes, and defign to give you ra- 


: N the winter time, and at other times 
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ther experimental hints, than geometrical de- 
terminations ; I prefume, that when you are 
once cautioned by a plain advertifement, it 
may fuffice for me to refer the fluids, I de- 
{cribe, to fuch of the more known figures as 
they feem to be the leaft remote from, with- 
out troubling you or myfelf with maimed 
figures, or with {pheroids, conoids, parabo- 
loids, and other hard words ; which I the 
rather abftain from, not only becaufe the par- 
ticulars, wherein my fluids refembled them 
and differed from them, could not be intelli- 
gibly declared without many words ; but be- 
caufe I obferved the figures themfelves of the 
fluids to vary, and fometimes confiderably 
too, according to contingent circumftances. 
And for this reafon alfo I will not perfwade 
you to expect, that the event of every trial, 
you fhall make of thefe experiments, will be 

recifely the fame with the event of mine. 
For by reafon of thofe contingent circum- 
ftances, I dare only fpeak hiftorically of thefe 
experiments ; and, without pretending that 
they fhall always uniformly fucceed, content 
my felf to relate bona fide, what trials have 
been made, and what happened to me there- 
upon, not defpairing, that this variation itfelf 
of events according to circumftances may be 
inftructive. 

Bur to return to our lately mentioned oil 
of annifeeds, it was worth obferving, how 
great a difference there was between the dull 
reflection 1t made when it was coagulated, 
and the fine reflection it had made whilft it 
was a liquor, The latter of which reflections 
brought into my mind, how vivid the re- 
flective power of fome fluids is in compari- 
fon of that of the generality of folid bodies, 
of which there is fcarce any, if there be any 
at all, that is obferved to have a ftronger re- 


flection than clean quickfilver ; and yet (tog,,: 


add that upon the by) I have fometimes 
found, that this itfelf may be increafed by 
the addition of a liquor. For having ob- 
ferved, as I elfewhere note, that quickiilver, 
and rectified Oleum Petre are, the former 
of them the heavieft, and the latter the 
lighteft of all the vifible fluids, that are 
yet known to us, or at leaft to me; and 
having alfo obferved the latter of them to 
be confiderably reflective, I had the curiofity 

to 
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to try among other things, that related to 
them, the following experiment. Some 
(diftilled) quickfilver being put into a {mall 
vial, and held in fuch a pofture, that the in- 
cident light was ftrongly remitted to my eye, 
I flowly put to it fome petroleum, that being 
well rectified was very clear; and obferved, 
that, as this liquor covered the quick(filver, 
there was at the imaginary plain, where they 
both confined, a brifker reflection than the 
quickfilver alone had given before. Whether 
this increafe of reflective power proceeded 
from any thing produced upon the confines 
of the two bodies, or from fome ethereal 
fluid that flipped in there, I have above de- 
clined, and fhall now forbear, to examine : 
buc on this occafion it will not be amifs to 
take notice, that cither the furface of the air 
itfelf, as thin and yielding a fluid as it 1s, or 
the furface of a folid, contiguous to included 
air, or fome interpofed fubtile matter, may 
refleét the incident beams of light more 
ftrongly than moft men would expect. To 
this purpofe I remember, that a curious per- 


the incident beams of light, by whofe re 
flection it is feen, fall with a convenient de- 
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gree of obliquity upon the ftone, it makes an Exp. xvis 


exceeding pretty fhew, fometimes appearing 
like a fine opal, and fometimes not very un- 
like an orient pearl. 

It may not be altogether impertinent, and 
at leaft, for the novelty of the way of tri- 
al, it will not probably be unpleafing, if J 
here mention an attempt to try, whether, 
when the rays of light rebound from bub- 
bles invironed with an uniform folid body 
(which cafe is fomewhat differing from that 
of bubbles looked upon in an exhaufted re- 
ceiver) the reflection be orily, or almoft on- 
ly, from the groffer particles of the air, and 
not alfo from fome fubtile matter harboured, 
as well as they, in the fame cavities ? But to 
bring this queftion to trial feemed difficult 
enough, becaufe it is fo, to include very ra- 
rified air in a confiftent body, diaphanous 
enough to let its reflection be eafily obferved. 
To compafs this, I thought upon the follow- 
ing expedient. We made, according to the 


ealy direction * elfewhere given (for other # Jn she 
purpofes) a competent quantity of a refinous #/efule/s 
or gummous fubftance, that looked like high ¥ ¢*P«7™ 


coloured amber, but was eafy to melt, This iipiophy 


fon having one day brought me a couple of 
rarities, which he told me were two pieces of 
a folid, but tranfparent, body, that he had 
cafually found, in one of which there was a 


pearl, large, round, and orient, and in the 
other a leis perfect one ; and having defired 
my opinion, whether they were confiderable 
enough to be prefented to the king ; I, after 
I had fufficiently viewed them in differing 
pofitions, and efpecially againft the light, 
afked him, whether he were {ure the included 
bodies were pearls. To which when he an- 
fwered, that his eyes permitted him not to 
doubt of it, efpecially becaufe he knew of no 
othergems nor ftones, that had fo ftrong and 
fine a reflection ; I replied, that I thought they 
might be only bubbles of air, cafually inter- 
cepted in the vifcous matter of the containing 
bodies (whieh I fuppofed, upon good 
grounds, to have been once fomewhat fluid ) 
before it came to be hard ; adding, that his 
majefty, who was critical in thefe matters, 
might probably have the curiofity, I had, to 
have the worft of them broken, to be fatif- 
fied what kind of bodies the included were, 
Hereupon, to content me, one of them was 
opened ; and that which had appeared a pearl 
was found to be but a cavity, that contained 
no groffer fubftance than air, And I have 
by me a well fhaped piece of glafs of a good 
thicknefs, with an aereal bubble in the mid- 
dle, which by fome qualities, particularly 
its pear-like fhape and vivid reflection, 
not ill refemble a fair, though not orient, 
pearl. But in fuch like obfervations, the 
pofition of the eye, and that wherein the 
body receives the beams of light, may 
be very confiderable. For I have by me 
a fmall ftone (with which I have puz- 
zled the fkilful jeweler of a great prince to 
determine what kind of gem it is) that being 
laid flat upon ones hand, or a piece of paper, 
and looked on direétly downwards, looks al- 
moft like a piece of common glafs, and is 
tranfparent: but if the eyebe fo placed, that 


we put into a deep round glafs with a wide 
mouth, and held it by the fire-fide in a mo- 
derate warmth, till it was brought into a 
fluid ftate; then we transferred it into one of 
our pneumatical receivers, where we pre- 
fumed, that this temporary liquor would, as 
well as liquors that are conftantly fuch, dif- 
clofe aereal bubbles, when the preffure of the 
air was withdrawn from it ; and accordingly 
having caufed the air to be pumpt out by de- 
grees, we found, that ftore of bubbles ap- 
peared at the top of the liquor, and made 
there a copious froth, many of them being, 
by reafon of the vifcofity of the fluid, very 
Jarge ; and divers of them, becaufe of the na- 
ture and texture ef it and the chinnefs of the 
films, being adorned with the colours of the 
rainbow, whofe vividnefs made them pleafant 
to behold, and fuggefted to us fome optical 
confiderations. But notwithftanding “ this 
froth, I caufed the pumping to be continued, 
that thofe bubbles, that had moft of common 
air in them, and which therefore are wont to 
rife firft, might get to the top, and the fub- 
fequent bubbles might meet with more re- 
fiftance from the liquor ftill tending to grow 
cold, and fo might be the more expanded, 
and yet kept from emerging by the concre- 
tion of the refinous fubftance ; and anfwer- 
ably to this we found, that, when this fub- 
{tance had refumed its confiftent form, there 
were intercepted, between the upper and the 
lower furfaces of it, fome bubbles, that were 
not {mall, which yet had a confiderable re- 
flection, notwithftanding the fmal]l quantity 
of the groffer particles of the air, that may 
be fuppofed to be contained in bubbles fo ve- 
ry much expanded (perhaps fo, as to exceed 
fome hundreds of times their former dimen- 
fions.) I might add, that by letting the out- 
ward air into the receiver, the air in nen 
O 
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of the formerly mentioned large bubbles, at 
the top of the glafs, was too much rarified to 
keep them from being broken by the pref- 
fure of the returning air. But 1 am fenfible, 
that, in what I have faid of the reflective 
power.of the air, I have already too far di- 
grefied, and therefore I fhall-ftep into the 
way again, and proceed to other obferva- 
tions. 

" Warer being fo confiderable a body here 
below, I thought, it would be worth while, 


_ to endeavour to obferve its furface, when con- 
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i tiouous to other fluids than air, and, if it 


were poffible, when furrounded by them, 
For though it is taken for granted, that the 
falling drops of rain are fpherical, yet their 
defcent is fo fwift, both by reafon cf their 
gravity in refpect of the air, and the height 
from whence they fall, that I fear men have 
rather {uppofed than obferved that their figure 
is {pherical ; which will be the more queftion- 
able, if it be true, which is vulgarly thoughr, 
that hail is but rain frozen in its paffage 
through the air. For it is evident, that the 
grains of hail are frequently of other figures 
than truly orbicular. But becaufe there may 
another poffible account be given of this ir- 


regular figuration of hail, I fhall not infift on 


this phenomencn, but proceed to what I 
tried about the furtace of water; of which J 
found it the more difficult to make obferva- 
tions, becaufe that liquor will readily mingle 
both with {pirit of wine and with oil of tar- 
tar, and with other liquors, that are analagous 
to either of thefe. 

The furface of water may have differing 
figures, according as it is totally incompafled 
with heterogeneous fluids, or, asit is only in 
fome places contiguous to one or more of 
them. Inthe former cafe we found it not fo 
eafy to make an obfervation, both becaufe, 
that, as I lately noted, we know not of any 
two liquors (fetting mercury afide) that will 
not mingle either with one another, or with 
water. And becaufe alfo our oil of guayacum 
itfelf, though heavier than water, would not 
be ferviceable on this occafion, in regard of 
its being cf fo deep a red, that the figure of 
the water inclofed in it could not be difcerned 
through it; wherefore I made ufe of chy- 
mical oil of cloves, as being fomewhat, and 
but a little, heavier in fpecie than water, fo 
that fome drops or f{maller portions of this laft 
named liquor would be almoft quite invironed 
with the other : we cautioufly therefore con- 
veyed into fome oil of cloves, whofe furface 
the veffel permitted to be large enough, 
fome portions of common water of differing 
bigneffes, taking care, as far as we could, 
that they might not touch one another; by 
which means the oil being tranfparent, and 
yet fomewhat coloured, it was eafy to obferve, 
that the fmaller portions of water were fo 
near totally invironed with the oil, that they 
were reduced into almoft perfect globes; 
thofe portions, that were fomewhat bigger 
(as about twice the bignefs of a pea) would 
be of a figure fomewhat approaching to that 
of an ellipfis (for it was not the fame) and 
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thofe portions, that were yet fomewhat larger, 
though they feemed to be funk almoft totally 
beneath the oil, yet they held to it by a {mall 
portion of themfelves, whofe furface was 
eafily enough diftinguifhable from that of the 
oil, Thefe large portions of immerfed wa- 
ter, being almoft wholly invironed with the 
other liquor, were by it reduced into a round 
figure, which was ordinarily fomewhat ellip- 
tical, but more depreffed in the middle than 
that figure requires, But all this is tobe un- 
derftood of thofe portions of water, that 
touched only the oil and the air ; for thoie, 
that touched one another without mingling, 
and much more thofe that adhered more or 
lefS to the fides of the glafs, had their furfaces 
too differingly and irregularly figured to be 
here attempted to be defcribed. 

As for the fuperficial figure of water, con- 
tiguous, both above and beneath, to other 


fluids, and laterally to fome folid body, it is Exp. xix. 


not fo eafy to be fure, which of the contigu- 
ous liquors is of moft force to determine the 
figuration of their common fuperficies or 
commiffure. But however I fhall relate, 
that, having into a flender pipe of that fort 
that has been defcribed before, put a little 
oil of cloves, and upon this fome oil of tur- 
pentine, that fo the water might both above 
and beneath be touched by heterogeneous li- 
quors, I obferved not the oil of cloves to be 
very manifeftly tumid at the top, nor the 
lower furface of the oil of turpentine (for the 
upper was concave) to be very convex ; for 
fomewhat convex it was, downwards. And 
from this it will be eafy to conclude the 
figure of the cylindrical portion of water in- 
tercepted between thefe two oils, 

Tuar agent or force, whatever it be, that 
keeps liquors fluid, does likewife, whilft they 
are fo, keep their furfaces exceeding fmooth, 
when they are contiguous to the air and other 
fluids. But becaufe I thought it doubtful, 
whether even thofe liquors, that are (as men 
ufually fpeak) naturally fluid, I mean, fuch 
as are not made fo by fufion, produced in 
them by the action of the fire, would retain 
{mooth furfaces, when they have loft their flu- 
idity, and have their parts no longer inflected 
and agitated, fo as to enable them, by the 
help of gravity, vifcofity, or both, to levi- 
gate (if I may fo fpeak) or polifh each others 
furfaces, as it may be gueffed in their fluid 
ftate they did; I thought it not amifs, in or- 
der to the clearing of the doubt, to make 
fome trials with contiguous liquors, whereof 
one would continue fluid when the other had 
loft its fluidity. 

I roox then oil of annifeeds, thawed by a 
gentle warmth, and common water, and 


having put them together in a conveniently Exp, xx. 


fhaped glafs, they were fuffered to ftand in a 
cold place till the oil was coagulated ; which 
done, it was parted from the water, and by 
the roughnefs of its fuperficies manifefted, as 
I expected, that, when its parts were no 
longer agitated and kept eafily difplaceable 
by the fubtile permeating matter, or what- 


ever other agent or caufe it were, to which 
: It 
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it owed its fluidity, then the contiguous wa- 
ter grew unable to inflect, or otherwife place 
them after the manner requifite to conftitute 
a fmooth furface. And what happened to 
that part of the oil’s furface, that was touched 
by the water, happened alfo to that, which 
was contiguous to the air; fave that the af- 
perity of the laft named furface was differing 
from the other, which, whether it were an 
accidental or conftant phcenomenon, further 
trial muft determine. But J have often ob- 
ferved, that the upper furface of oil of anni- 


feeds, when this liquor comes to be coagu- 


lated by the cold air, was far enough from 
being finooth, being varioufly afperated by 
many flaky particles, fome of which lay with 
with their broad, and others with their edged, 
parts upwards, 

An inequality and ruggednefs of fuperficies 
IT have alfo obferved in water, when, having 
covered it with chymical oil of Juniper, and 
expofed it in very cold weather, though the 
oil continued fluid, yet the water, being fro- 
zen, had no longer a fmooth fuperficies, as 
whilft in its liquid ftate it was contiguous to 
the oil. And the like inequality, or rather a 
greater, we obferved in the furface of water 
frozen, which had chymical oil of turpentine 
{wimming over it; yet a no lefs, if not a 
much greater, roughnefs may be oftentimes 
obierved in the furfaces of divers liquors that 
abound with water, when thofe liquors being 
frozen, their furfaces have an immediate con- 
tact with the air. This I, among others, 
(elfewhcre) obferved ; and I fhall here add, 
that having purpofely caufed a ftrong and 
blood-red decoction of the foot of wood to 
be expofed in a large glafs in a very cold 
night, I was more pleafed than furprized, to 
find in the morning a cake of ice, that was 
curioufly figured, being full of large flakes 


fhaped almoft like the broad blades of dag- - 


gers, but neatly fringed at the edges. But 
that which I chiefly mention thefe figures for, 
is, that they feem to be as it were imboft, 
being both to the eye and the touch rarfed 
above the horizontal plain or level of the 
other ice. 

Anp here I muft not omit to take notice, 
that whereas in the recited experiments the 
rugged furface was produced at the confines 


Exp. xxii. of two heterogeneous and unfociable liquors, 


I have fometimes obferved the like phzno- 
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menon in one and the fame liquor ; ard par- 
ticularly, not long fince looking in frofty wea-~ 
ther ona vial,wnere I had Jong kept oil of vitri- 
ol, I perceived, that che cold had reduced far 
the greateft part of the Menfiruum intoacon- 
fiftent mais, whofe upper lurface was very rug- 
ged and odly figured, though it lay covered 
all over with a pretty deal cf high coloured 
liquor, that was not frozen or coagulated, 
nor feemed difpofed to be fo, at leaf in that 
degree of cold. 

Turis brings into my mind, that not. only 
bodies, which ia their natural ftate (as it is 


wont to be calied) are Auid ; but alfo fuch, Exp, xxiii. 


as, by the violence of the fire, are made to 
flow, may be conformable to fome naturally 
fluid bodies in their fuperficial figures. This 
may be obferved in the beft fort of what the 
chymifts call Regulus Martis ftellatus, where 
the figure of a ftar, or a figure fomewhat like 
that of the decodtion of foot lately mentioned, 
will frequently appear imboft upon the upper 
fuperficies of the Regulus; and fuch a raifed 
figure I think I can yet fhew you, on a mafs 
of Regulus made of Antimony without Mars, 
But if, to thofe two bodies, copper be alfo 
fkilfully added, the fuperficies will be often- 
times adorned with new figures according to 
circumftances ; though the moft ufual I took 
notice of was that of a net, that feemed to 
cover the furface of the compounded Regulus, 
But this is not fo conftant, but that I have by 
me a mais of a conical figure, confifting of 
two very contiguous, but eafily feparable, 
parts, whereof the lowermoft, which abounds 
more in metal, hath its upper furface covered 
with round protuberances, in fhape and big- 
nefs not unlike to finall peafe cut in two ; 
and thefe are fo really imboft and elevated 
above the reft of the fuperficies, that the 
other part of the cone, which is of a more 
fcorious nature, has, in its lower furface, 
which exactly fits the upper of the Regulus, 
cavities, for number, fhape, and bignefs, 
anfwering to the protuberances lately men- 
tioned ; which argues, that the Regulus 
cooled firft with that inequality of furface we 
have defcribed, and that the lighter and more 
recrementitious fubftance, continuing longer 
fluid, had thereby opportunity to accommo- 
date itfelf to the fuperficial figure of the Re- 
gulus, on which it firft leaned, and was af- 
terwards coagulated. 
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d N Saturday the fifteenth of this month 
() I was after fupper vifited by Mr. Kraft, 

a famous German chymift, who was 
pleafed to come and fhew me a ftrange rarity 
he hath newly brought into England, to the 
fight whereof he allowed me to invite fevera] 
members of the Royal Society, he being defir- 


ous, becaufe the matter he employs is very coft- 


ly and of difficult preparation, to be a good 
hufband of it, and by fhewing it to feveral cu- 
rious perfons at once, to exempt himfelf from 
the need of fhewing it often. The company 
being met, the artift took out of a pretty 
large box he had brought with him divers 
glafs veffels, and laid them in order on the 
table. The largeft of them was a {phere of 
glafs, which 1 gueffed to be four or five 
inches in diameter, being hollow and intire, 
fave that in one place there was a little hole, 
at that time ftopt with fealing wax, whereat 
to pour in the liquor, which feemed to me 
to be about two fpoonfuls or fomewhat 
more, and to look like muddy water made a 
little reddifh with brick-duft or fome other 
powder of that colour: he alfo took out of 
his box three or four little pipes of glafs 
fealed, or otherwife ftopt at both ends, be- 
ing each of them fomewhat bigger than a 
fwan’s quill, and about five or fix inches 
long, and having at one end a fmall frag- 
ment or two of that matter, that was to fhine 
in the dark, | 

Fe likewife laid upon the table three or 
four vials of feveral fizes, but none of them 
judged capable to hold above very few ounces 
of water: in each of which vials there was 
fome liquor or other, that was neither tranf- 
parent nor well coloured, which liquors J 
confefs upon his making no particular men- 
tion of what they were to do, I was not cu- 
rious to compare together, either as to quan- 
tity or as to colour. Befides all thefe fub- 
ftances, which were fluid, he had in a {mall 
cryftalline button bottle a little lump of 
matter, of which he feemed to make much 


more account than of all the liquors, and 
which he took out for a few moments to let 
us look upon it; whereby J faw, that it was a 
confiftent body, that appeared of a whitifh 
colour, and feemed not to exceed a couple of 
ordinary peafe, or the kernel of a hazel nut 
in bignefs. Some other things it is poffible 
Mr. Kraft took out of his box, but neither 
I or (for ought I know) others of the com- 
pany took notice of them, partly becaufe of 
his hafte, and partly becaufe the confufed 
curiofity of many fpeCtators in a narrow com- 
pafs kept me from being able to obferve 
things as particularly and deliberately as I 
would gladly have done, and as the occafion 
deferved. Which advertifement may, I fear, 
be but too applicable to a great part of the 
following narrative. 

Tue forementioned glaffes being laid in 
order upon the table, the windows were 
clofed with wooden-fhuts, and the candles 
were removed into another room by that we 
were in: being left in the dark we were en- 
tertained with the enfuing phenomena. 

J. THoucu Inoted above, that the hole 
low fphere of glafs had in it but about two 
{poonfuls (or three at moft) of matter, yet the 
whole {phere was illuminated by it, fo that it 
feemed to be not unlike a cannon bullet taken 
red hot outof the fire, except that the light 
of our {phere looked fomewhat more pale and 
faint. But when I took the liberty to hold 
this glafs in my hand, and fhake it a little, 
the contained liquor appeared to fhine more 
vividly, and fometimes as it were to flafh. 

II.. I roox one of the litrle pipes of glafs 
formerly mentioned into my hand, and ob- 
ferved, that though the fhining matter had 
been lodged but at one end, yet the whcle glafs 
was enlightened, fo that it appeared « lu- 
minous cylinder, whofe light yet I did wot 
judge to be always uniform, nor did it laft 
like that, which was included in the vials. 

IY. In the largeft of the vials next the 
{pherical already mentioned, the liquor that 

lay 
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lay in the bottom being fhaken, I obferved 
a kind of fmoke to afcend, and almoft to 
fill the cavity of the vial; and near the fame 
time there’ manifeftly appeared as it were a 
flath of lightning, that was confiderably dif- 
fufed, and pleafingly furprized me. 

IV, Arrer this I took up that {mall cry{- 
taline vial, that I lately called (by a name fa- 
miliar in our glafs-fhops) a button-bottle, 
wherein was contained the dry fubftance, 
which the artift chiefly valued, as that, which 
had continued luminous about thefe two 
years; and having held that vial long in my 
hand, in the fame pofition in reference to my 
eye, and looked attentively at it, I had the 
opportunity to obferve (what I think none 
of the company did) that not only this {tuff 
did, in proportion to its bulk, fhine more 
vividly than the fluid fubftances, but that 
(which was the phenomen I chiefly attended) 
though I could perceive no fmoke or fumes 
afcend from the luminous matter, yet I 
could plainly perceive by a new and brifker 
light, that appeared from time to time ina 
certain place near the top of the glafs, that 
there muft be fome kind of flafhy motion in 
the matter that lay at the bottom, which was 
the caufe of thefe little corufcations, if I may 
fo call them. 

V. Tue artift having taken a very little 
of his confiftent matter, and broken it into 
parts fo minute, that I judged the fragments 
to be between twenty and thirty, he {cattered 
them without any order about the carpet, 
where it was very delightful to fee how vi- 
vidly they fhined ; and that which made the 
fpeétacle more taking, efpecially to me, was 
this, that not only in the darknefs, that in- 
vironed them, they feemed like fixe ftars of 
the fixth or leaft magnitude, but twinkled 
alfo like them, difcovering fuch a fcintilla- 
tion as that whereby we diftinguifh the fixt 
ftars from moft of the planets. And thefe 
twinkling fparks without doing any harm 
(that we took notice of ) to the Turky car- 
pet they lay on, continued to fhine for a 
good while, fome of them remaining yet vi- 
vid enough, till the candles being brought in 
again made them difappear. 

VI. Mr. Kraft alfo calling for a fheet of 
paper, and taking fome of his {tuff upon the 
tip of his finger, writ in large characters two 
or three words, whereof one being DOMINIJ, 
was made up of capital letters, which being 
large enough to reach from one fide of the 
page to the other, and being (at leaft as I 
gueffed) invigorated by the free contact of 
the external air, fhone fo brifkly, and looked 
fo oddly, that the fight was extreamly pleaf- 
ing, having in it a mixture of ftrangenefs, 
beauty, and frightfulnefs, wherein yet the laft 
of thofe qualities was far from being predo- 
minant. And this phenomenon did in more 
fenfes than one afford us the moft of light, 
fince not only the characters fhone very vi- 
vidly upon the white paper, but approaching 
it to my eyes and noftrils, I could difcern, 
. that there.afcended from them a fume, and 
could {mell that fume to be ftrong enough, 


and (as it feemed to me) to participate of 
the odour of fulphur and of that of onions. 
And before I paft from the mention of thefe 
refplendent characters, I muft not forget, 
that either by their light, or that of the 
globe, or both by the one and the other a 
man might difcern thofe of his fingers, that 
were neareft the fhining ftuff, and that this 
being held to the face though without touch- 
ing it, fome of the confpicuoufeft parts, ef- 
pecially the nofe, were difcoverable. 

VII. Arrer we had feen with pleafure, 
and not without fome wonder, the fore- 
going particulars, the artift defired me to 
give him my hand, which when I had done, 
he rubbed partly upon the back of it, and 
partly on my cuff, fome of his luminous mat- 
ter, which as if ic had been affifted by the 
warmth of my hand fhone very vividly, and 
though I took not notice of any thing upon 
my fkin, that was either unctuous or rough, 
yet I oftentimes tried in vain by rubbing it 
with my other hand to take it off, or mani- 
feftly diminifh its fplendor, and when I di- 
vers times blowed upon fome of the {fmaller 
parts of it, though they feemed at the inftant 
that my breath beat upon it, to be blown 
out, yet the tenacious parts were not really 
extinguifhed, but prefently after recovered 
their former fplendor, And all this while 
this light, that was fo permanent, was yet fo 
mild and innocent, that in that part of my 
hand, where it was largely enough fpread, I 
felt no fenfible heat produced by it. 

By that time thefe things were done it was 
grown late, which made Mr. Kraft, who 
had a great way to go home, take leave of 
of the company, after he had received our 
deferved thanks-for the new and inftructive 
phenomena, wherewith he had fo delight- 
fully entertained us. 

Because Mr, Kraft had twice attempted 
to fire heated gun-powder with his phof- 
phorus, but without fuccefs ; probably be- 
caule the powder was not very good (as by 
fome circumftances I conjectured) and be- 
caufe it was not fufficiently heated, before the 
matter that fhould fet it on fire was put upon 
it, he promifed me he would come another 
time to repair that unfuccefsfulnefs : and ac- 
cordingly, on the two and twentieth of Sep- 
tember in the afternoon I received a vifit from 
Mr. Kraft, who told me, he came to make 
good his promife of letting me fee, that his 
fhining matter was able to kindle heated gun- 
powder; and becaufe no ftrangers were prefent, 
I had the fairer opportunity to view it, which I 
was able to do better by day-light, than I 
had done by its own light; for when he had 
taken it with a new pen out of the liquor, 
with which he kept it covered to preferve it, 
I perceived it to be fomewhat lefs than the 
nail of one of my fingers, and not much 
thicker than a fhilling ; and I obferved, that 
when it had lain a little while upon a piece 
of clean paper, and difcharged itfelf from its 
fuperfluous moifture, it began to emit whitifh 
fumes, which feemed to be very ponderous, 
fince for the moit part they did not ree 
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but furrounding the matter, whence they if- 
fued, by their ftagnation made as it were a 
littie pond or fmall atmofphere about it ; fo 
that left it fhould waft too fatt, he was ob- 
liged, as foon as he had cut off a little corner 
Icfs than half a pins head, to put the ftui¥ 
nimbly back into the vial, out of which he 


had taken it ; where I obferved it for avery - 


fhort time to fend up exhalations into the li- 
guor that covered it, and quickly after, as it 
were, quenched it. ‘This done the artift di- 
vided the little corner he had cut off into two 
parts, one of which he fpread as far as it 
would reach upon a piece of white paper, 
which he prefently after held at a diftance 
over a chafing-difh of burning coals, by 
whofe heat being excited, it prefently flafhed 
and burnt away; and Ihaving perceived, that 
there was another part of the paper, which 
though not heeded by him, had been lightly 
befmeared by the fame matter, I held it over 
the coals, but at aconfiderable diftance from 
them, and yet this little matter nimbly took 
fire and burnt a hole in the paper. And to 
fatisfy myfelf, that the heat did but excite the 
luminous matter, and that it was this its felf 
that lighted the paper, I held the reft of the 
fame piece of paper far nearer the fire, and 
kept it there a pretty while without finding 
it at all {corched or difcoloured. Liaftly, the 
other part of the divided fragment of the 
hitherto mentioned matter, Mr. Kraft put 
upon the tip of a quil, and having at a dif- 
tance from the fire, very well dried and 
warmed fome gun-powder upon another piece 
of paper, he laid that paper upon the ground, 
and then holding his quill upon it, as if it 
had been a match, within half a minute (by 
my guefs) that powder took fire and blew 
up. 
ie will not perhaps be impertinent to add, 
that on occafion of the operation I obferved 
the air to have on the fhining fubftance when 
freely expofed to it, I took a nfe to tell 
Mr. Kraft, that I prefumed it might be worth 
while to try,whether his phofphorus did fhine 
by virtue of a kind of real or (if I may fo 
call it) living flame, which like almoft all 
other flames required the prefence and con- 
courfe of the air to maintain it; or whether it 
were of fuch a kindof nature, as the phof- 
phorus of the learned Baldwinus, which I 
fufpected to fhine not like a flame or a truly 
kindled fubftance ; but like a red hot iron, 
or an ignited piece of glafs, whercin the thin- 
ing parts are not repaired by fuel, as in 
other burning bodies, but are put by the ac- 
tion of the fire into fo vehement an agitation, 
as whilft it lafts fufices to make the body 
appear luminous. This conjecture Mr. Kraft 
feemed much to approve of, when I told him, 
that the way I propofed to examine his 
noctiluca by, was to put a little of it into our 
pneumatic engine, and pump out the air, 
whofe abfence, if it were of the nature of 
other fames, would probably extinguifh, or 
very much impair its light ; but yet fince he 
offered not to have the trial made, probably 
becaufe he had but very little of his fhining 


fubitance left, I thought it not civil to prefs 
him. But to countenance what I faid of the 
nature of Baldwinus’s Phofphorus, I fhall re- 
cite an experiment, that I purpofely made, to 
examine whether the preience of the air were 
neceflary to the fhining of this phofphorus, 
as J] had long fince found it to that of fome 
pieces of fhining wood. 

We expofed for a competent time to the 
beams of a vigorous light a portion of mat- 
ter of about the breadth of the palm of ones 
hand, which we had prepared to be made 
luminous by them, Anda then caufing the 
candles to be removed (ior we chofe to make 
trial by night) we nimbiy conveyed the mat- 
ter into areceiver, that was kept in readinefs 
for it, preluming (as the event fhewed we 
might) that by ufing diligence the light 
would laft as long as the experiment would 
need todo: making haft therefore to pump 
out the air, we heedfully watched, whcther 
the withdrawing of it would, contrary to my 
conjeCture, notably diminifh the light of the 
fhining matter. And after we had thus 
withdrawn the air gradually, we tried, whe- 
ther by letting it return haftily it would pro- 
duce a more fenfible change in the matter 
(which had been purpofely put in without 
any thing to cover it, that it might be the 
more expofed to the air’s aétion.) But nei- 
ther upon the gradual recefs of the air, nor 
yet upon its rufhing in, when it was permitted 
to return, could we certainly obferve any ma- 
nifeft alteration in the luminoufnefs of the 
phofphorus, other than that flow decrement, 
that might well be imputed to the timc, dur- 
ing which the experiment was making. It 
being well known, that this luminous fubftance 
requires no long time to make it decay, and 
by degrees to lofe all its light ; fo that though 
once there feemed to one or two of the by- 
ftanders, upon the return of the air, to be 
fome recovery of part of the loft fplendor, 
yet after repeated experiments it was conclud- 
ed, that the prefence of the air was not at all 
neceffary to the fhining of our matter; and it 
was judged moft probable, that the abfence or 
prefence of the air, had no manifeft operation 
onit. I might add to this, that perhaps the 
prefence of the air is rather hurtful than ad- 
vantageous to this fort of lights, fince for 
having had a large phofphorus, that was much 
eftcemed, anda, whilft I kept it, exa@tly pro- 
tected from the air did very well ; a part of 
the glafs that.covered it, having by mifchance 
been fomewhat cracked, though none of the 
{plinters appeared difplaced, yet it feems 
fome of the corpufcles of the air made a fhift 
to. infinuate themfelvcs at thefe chinks (as 
narrow as they were) and in nut many days 
made the matter ceafe to be capable of being 
made luminous as before. Icannot ftay to 
enquire, whether this unfitnefs or indifpofition 
may be imputed to the bare moifture of the 
air, or to fome other fubftance or quality, 
that alone, or in conjunction with the moif- 
ture, may fpoil that peculiar texture, or con- 
{titution, that fits the matter of the phofpho- 
rus, affitted by the impreflions of external 
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light to become luminous. This, T fay, I 
cannot ftay to examine, though, that this 
phofphorus is of a nice and tender conftitu= 
tion, and eafily alterable, I was induced to 
think, by finding, that the want of circum- 
ftances, feemingly flight enough, would keep 
it from being made ; and I guefs, that a con- 
vention of circumftances did more contribute 
to the production, than any peculiar and in- 
communicable nature of the matter : becaufe 
having had the curiofity to make fome trial 
upon fo obvious a material as quick lime, 
though the fuccef$ did not anfwer my defigns, 
yet, neither was it fo bad, but that fome lu- 
minous quality was produced in the lime by 
the aétion of the fire, and a faline liquor ; 
and I f{carce queftion, but other materials will 
be found capable of being made luminous by 
the fame or the like operation, that is em- 
ployed by Baldwinus, when that learned 


man fhall think fit to communicate his way 
to the public. But to return to what I was 
faying, that the contact of the air might be 
rather hurtful than advantageous to the phof- 


phorus, I fhall only add here, as matter of 


faét (for my conjectures about light belong 
to my yet unpolifhed notes, of the origin of 
qualities) that whereas the contact of the air, 
though it were not free, did in a few days de- 
{troy the luminoufnefs of a good phofphorus, 
yet having included another in a receiver, 
whence we afterwards pumpt out the air, 
this matter, though inferior to the other in 
vividnefs, was fo little fpoiled by lying open 
in our vacuum, that at the end of not only 
fome weeks, but fome months, I found, that 
the beams of a candle paffing to it through 
the receiver, would notwithftanding the va- 
cuum it yet continues in, fuffice to re-excite 
in it a manifeft light. 
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SB AVING been allowed the liberty of 
m@ perufing the following paper at my 
| ownlodging, I found myfelf ftrong- 

7 ly tempted, by the ftrangenefs of 
the things mentioned in it, to venture to re- 
leafe it: the knowledge I had of the author’s 
inclination to gratify the virtuofi, forbidding 
me to defpair of his pardon, if the fame 
difpofition prevailed with me, to make the 
curious partakers with me of fo furprifing a 
piece of philofophical news. And, though 
it fufficiently appeared, that the infuing con- 
ference was but a continuation of a larger 
difcourfe ; yet confidering, that this part con- 
fifts chiefly, not to fay only, of a narrative, 
which (if I may fo fpeak) ftands upon its 
own legs, without any need of depending 
upon any thing that was delivered before, I 
thought it was no great venture, nor incon- 
gruity, to let it come abroad by itfelf. And, 
I the lefs {crupled to make this publication, 
becaufe I found, that the honourable Mr. Boyle 
confeffes himfelf to be fully fatisfied of the 
truth of fo much of the matter of fact, as 
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delivers the phcenomena of the trial: the 
truth whereof was further confirmed to me, 
by the teftimony, and particular account, 
which that moft learned and experienced phy- 
fician, who was affiftant to Pyrophilus in ma- 
king the experiment, and with whom I have 
the honour to be acquainted (being now in 
London) gave me with his own mouth, of all 
the circumftances of the trialk And, where 
the truth of this fhall be once granted, there 
is little caufe to doubt, that the novelty of 
the thing will fufficiently indear the relation; 
efpecially to thofe, who are ftudious of the 
higher arcana in the Hermetic philofophy. 
For moft of the phoenomena here mentioned 
will probably feem wholly new, not only to 
vulgar chemifts, but alfo to the greater part 
of the more knowing fpagyrifts, and natural 
philofophers themfelves; none of the ortho- 
dox authors, as far as I can remember, ha- 
ving taken notice of fuch an anti-elixir. And, 
though Pyrophilus’s {crupulofity (which makes 
him very unwilling to {peak the utmoft of a 
thing) allows it to be a deterioration into an 


imperfect 
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imperfect métal only 3 yet, to tell the truth, 
J think it was more imbafed than fo; for 
the part left of it, (and kept for fome farther 
difcoveries) which I once got a fight of, 
tooked more like a mineral or marchafite, 
than like any imperfe& metal: and therefore 
this degradation is not the fame, but much 
greater than that, which Lu//ivs doth intimate 
in fome places, ‘Fhefe confiderations make 


Pad 


me prelume it will eafily be granted, that 
the effects of his anti-philofopher’s ftone, as I 
think it may not unfitly be called, will not 
only feem very itrange to Hermetic, as well 
as other philofophers, but may prove very 
inftructive to fpeculative wits; efpecially if 
Pyropbilus fhall pleafe to acquaint them with 
that more odd phcenomenon, which he men- 
tions darkly -in the clofe of his difcourfe. 


An Hiftorical Account of the Degradation of Gold. 


AFTER the whole cémpany had; as it 
were by common confent, continued 
filent for fome time, which others fpeht in 
in reflections upon the preceding conference; 
and Pyrophylus in confideration of what he 
‘was about to deliver; this Virtuofo at length 
{tood up, and addreffing himfelf to the reft : 
« IT hope, gentlemen, fays he, that what has 
<< been already difcourfed, has inclined, if 
‘¢ Wot perfuaded you to think, that the ex- 
*« altation, or change of other metals into 
‘¢ gold, is not a thing abfolutely impoffible ; 
*¢ and, though I confefs, I cannot remove 
<< all your doubts and objections, or my own, 
“< by being able to affirm té you, that I 
«¢ have with my own hands made a projec- 
“© tion, (as chymifts are wont to call the fud- 
¢¢ den tranfmutation made by a fmall quan- 
“¢ tity of their admirable elixir) yet I can 
¢¢ confirm much of what hath peen argued 
<< for the pqffibility of fuch a fudden change 
<< of a metalline body, by a way, which, I 
*¢ prefume, will furprize you: for, to make 
<‘ it more credible, that other metals are 
“© capable of being, graduated, or exalted into 
«¢ gold, by way of projection, I will relate 
«© to you, that by the like way gold has 
<< been degraded, or imbafed.”? _ 

Tue novelty of this preamble having much 
furprifed the auditory, at length Simplicius, 
with. a difdainful fmile, told Pyropbilus : 
« That the company would have much 
«© thanked him, if he could have affured 
<¢ them, that he had feen another metal 
« exalted into gold; but that to find a way 
<< of fpoiling gold, was not only an ufelels 
s difcovery, but a prejudicial praftice,”” 

Pyropbilus was going to make fome return 
to this animadverfion, when he was preven- 
ted by Ariftander ; who, turning himfelf to 
Simplicius, told him, with a countenance and 
tone, that argued fome difpleafiare: ‘* If Py- 
«¢ vopbilus had been difcourfing to a company 
«© of goldfmiths, or merchants, your fevere 
«¢ reflection, upon what he faid, would have 
<¢ been proper: but, you might well have 
‘¢ forborn it, if you had confidered, as I 
<< fuppofe he did, that he was fpeaking to an 
“ affembly of philofophers and virtuofi, who 
s¢ are wont to eftimate experiments, not as 
«© they inrich mens purges, but their brains s 
“© and think knowledge, efpecially of uncom- 
«¢ mon things, very defirable, even when it 
‘6 is nof accompanied with any other thing 
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s¢ than the light that ftill attends it, and in- 
“© dears it. It hath been thought an ufeful 
“¢ fecret, bya kind of retrogradation to turn 
‘© tin and lead into brittle bodies, like the 
* ores of thofe metals. And if I thought 
“* it proper, I could fhew, that fuch a change 
*“ might be of ufe in the inveftigation of 
*¢ of the nature of thofe metals, befides the 
‘¢ practical ufe, that I know may be made of 
“6 it, To find the nature of wine, we are 
“© affifted, not only by the methods of ob- 
“¢ taining from it a f{pirit, but by the ways 
‘¢ of readily turning it into vinegar; the 
‘© knowledge of which ways hath not been | 
* defpifed by chemifts or phyficians, and 
“¢ hath at Paris, and divers other places, fet 
‘¢ yp a profitable trade, It is well known, 
‘** that divers eminent fpagyrifts Rave reck- 
“‘ oned, amongft their higheft arcana, the 
“© ways, by which they pretended, (and I 
‘¢ fear did but pretend) to extract the mer- 
“* cury of gold, and confequently deftroy 
‘¢ that metals and it were not hard to fhew, 
*¢ by particular inftances, that all the expe- 
‘© riments, wherein bodies are in fome re- 
“* {pects deteriorated, are not without di- 
*¢ ftinétion to be rejected or defpifed ; fince 
** in fome of them, the light they may af- 
“¢ ford may more than countervail the de- 
‘¢ gradation of a fmall quantity of matter, 
** ghough it be gold icfelf. And indeed, 
(continues he) if we will confider things 
as philofophers, and look upon them as 
** nature hath made them, not as opinion 
** hath difguifed them ; the prerogatives and 
“ ufefulnefs of gold, in comparifon of other 
‘¢ metals, is nothing near fo great as alchy- 
*- mufts and ufurers imagine. For, as it is 
true, that gold is more ponderous, and 
** more fix’d, and perhaps more difficult to 
“¢ be fpoiled, than iron; yet the qualities 
“* (whereof the firft makes it burthenfome, 
‘*¢ and the two others ferve chiefly but to di- 
<¢ ftinguifh the true from counterfeit) are fo 
*¢ balanced by the hardnefs, ftiffnefs, {prin- 
“¢ ginefs, and other ufeful qualities of irons 
““ that if thofe two metals I fpeak of (gold 
‘¢ and iron) were equally plentiful in the 
“© world, it is fcarce to be doubted, but that 
“¢ men would prefer the more ufeful before 
*¢ the more {plendid, confidering how much 
“¢ worfe it were for mankind to want hatch+ 
«© ets, and knives and {words, than coin and 
‘¢ plate. Wherefore, (concludes he) I think 

“< Pyrophilus 
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“s Pyrepbilus ought to be hoth defired and 
“© incouraged to gu on with bis intended dif- 
“ courfe, fince whether gull be or not be 
“<< the beft of memls; an affurance, chat it 
“« may be degraled, may prave a noveley 
“< very inftructive, and perhaps more fo than 
*¢ the tranfmutation of a bafer metal into a 
“© nobler. For I remember it hath long paf- 
“¢ fed for a maxim among chemical philofo- 
“ phers, that facilius eff aurum cenjtruerc 
“© quam deftruere: And whatever becomes of 
“© that, it is certain, that gold being the 
<< clofeft, the conitanteft, and the leaft de- 
“< ftruétible of metals, to be able to work a 
“* notable and almott effential change in fuch 
“<a body, (though, by deteriorating it) is 
*¢ more than to work a like change, (though 
‘< in popular cftimation for the better) in 
“< any metal Icfs indifpofed to admit altera- 
“© ions, efpecially in fuck an one as Pyro- 
‘ pbilus intimates, by telling, us, that it was 
*‘ made by way of projeGton, and confe- 
« wuently by a very {mall proportion of 
“© autive matter; whereas the deftructions, 
“< that vulgar chemifts pretend to make of 
«© gold, are wont to be attempted to be made 
“¢ by confiderable proportions of corrofive 
“¢ menftruums, or other fretting bodies ; and 
“< even thefe experience fhews to be ufually 
*¢ too weak to ruin, though fometime they 
‘¢ may much difguife the moft fable texture 
“of gold. Cunda adeo miris illic complexs- 
© dus werent,” 

Pyrophilus perceiving by feveral digns, that 
he needed not add any thing of apolegetical 
to what Ariffander had already faid for him, 
refumed his difcourfe, by faying, ‘I was 
* going, gentlemen, when Simplicius diver- 
** ted me, to tell you, that looking upon 
* the vulgar objections, that have been wont 
© to be framed againft the poffibility of me- 
‘¢ ¢alline tranfmutations, from the authority 
<< and prejudices of Aviftutie, and the {chool- 
«© philofgphers, as arguments, that in fuch an 
“¢ affembly as this need not now be folenmly 
“¢ difcuffed ; I confider, that the difficulaes, 
“< that really deferve'to be called fo, and are 
‘© of weight even with mechanical philofo- 
‘¢ phers, and judicious naturalifts, are prin- 
“< cipally thefe. Firft, That the great change, 
“« chat muft be wrought by the elixir, (if 
‘“‘ there be fuch an agent) is effeéted upon 
‘“¢ bodres of fo ftable and almoft immutable 
‘* a nature as metals. Next, That this great 
© change is faid to be brougke to pa& ina 
“< very fhorttume. And thirdly, (which is 
“yet more fttange) that this great and 
* fuddem alteration is faid to be effeéted by 
‘“¢ a very finail, and perhaps inconfiderabie, 
“< proportion of the tranfmuting powder. 
‘© To which three grand difficulties, I fhall 
‘“< add another, that to me appbars, and ptr- 
“ haps will feem r divers of the new phi- 
“© jolophers, worthy to be looked upon as a 
“ fourth; nately, the notable change, rhat 
‘“< mutt by a real tranfnutation be made in 
*< che ipecifick eravity of the matter wroght 
“* upon: whith difficulty I therchore thmk 
“ pat unworthy te be added tw the refi, be 


wn 


** caufe upon feveral erials of my own and 
*¢ other men, I have tound no known qua- 
“© lity of gold, (as its colour, mallcablenets, 
“< fixity, or the like) fo difficulc, if not fo 
‘¢ ympoffible, to be introduced into any other 
** metalline matter, as the great fpecifick 
“* gravity, that is peculiar to gokd. So thac, 
** genticmen, (concludes Pyropbiln) if ic 
** can be made appear, chat art has produced 
“an anu-elixir, (if I may fo call it} or 
** agent, that is able in a very fhorr time, ta 
** work a very notable, though detcriorating, 
“* change upon a metals in proportion to 
** which its quantity is very inconfiderab!e , 
“* [ fee not why it thould be thought im- 
 vofibl:, that art may alfo make atruc elixir, 
“cr powder capable of {peedily tranfmu- 
** ting a great proportion of a bafer metal 
*¢ into filver or gold: efpecially if it be con- 
“© fidered, that chofe, that treat of thefe ar- 
“ cana, confefs, that it is not every matter, 
“* which may be juftly called the philofo- 
“© pher’s ftone, that is able to tranfmute 
“** other metals in vaft quantities ; fince feve- 
“¢ ral of thefe writers, (and even Lully him- 
“© felf) make differing orders or degrees of 
“¢ the elixir, and acknowledge, that a medi- 
*¢ cine or tincture of the firft or loweft order 
<< will not tranfmute above ten times its 
“© weight of an inferior metal, 

Pyrophilus having at this part of his dif- 
courfe made a fhort paufe to take breath, 
Cratippas took occafion from his filence to 
fay to him, * I prefume, Pyropdilus, I fhall 
“© be difavowed by very few of thefe gen- 
“¢ clemen, if I tell you, that the company is 
“¢ impatient to hear the narrative of your 
“¢ experiment; and that if it do fo much as 
“¢ probably make ouc the particulars you 
‘¢ have been mentioning, you will in like- 
* hihood perfuade moft of them, and will 
‘¢ certainly oblige them all. 1 fhall shere- 
*¢ fore on their behalf, as well as my own, 
‘¢ folicice you to haften to the hiftorical parr 


“© of a difcourfe, that is fo like to gratify our . 


“ curiofity.”’ 

Tuz company having by their unanimous 
filence, teftified their approbation of what 
Gratippus had faid ; and appearing more 
than erdinarily attentive ; 

As I was one day abroad, faith Pyrophilus, 
to return vifits to my friends, I was by a happy 
providence (for it was befide my firft inten- 
tion) direfted to make one to an ingenious 
foreigner, with whom a few, that I had re- 
ceived from him, had given me fome little 
acquaintance, 

Warts this gentleman and I were dif- 
courfing tegether of feveral mattcrs, where 
cane in to vilit him a ftranger, whom I had 
but once feen before ; and though chat were 
in a premifcuous company, yet he addrefied 
himfelf to me in a way, that quickly latisfied 
me of ‘the greatnefs of his civility; which 
he foon after alfo did of that of his curiofity. 
For the virtiofo, in who lodgings we met, 
having (te gratify me) put him upon the 
difcourfe of his voyages ; the curious ttrangrr 
ontetanead we oan hour or ve with pertunent 
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and judicious anfwers to the queftions I afked 
him about places fo remote, or fo much within 
land, that I had not met with any of our 
Englith navigators or travellers, that had pene- 
trated fo far as to vifitthem. And becaufe 
I found by his difcourfe, that I was like to 
enjoy fuch good company but a very little 
while, (fince he told me, that he came the 
other day into Exgland but to difpatch a bu- 
finefs, which he had already done as far as he 
could do it, after which he was with {peed 
to return, as (to my trouble) he did to his 
patron that fent him) I made the more hafte 
to propofe fuch queftions to him, as I moft 
defired to be fatisfied about; and among 
other things, enquiring whether in the eaftern 
parts he had traverfed, he had met with any 
chemifts; he anfwered me, that he had; and 
that though they were fewer, and more re+ 
ferved than ours, yet he did not find them 
at all lefs fkilful. And on this occafion, before 
he left the town to go aboard the fhip he was 
to overtake, he in avery obliging way put 
into my hands, at parting, a little piece of 
paper, folded up; which he faid contained 
all that he had left of a rarity he had res 
ceived from an eaftern virtuofo, and which 
he intimated would give me occafion both to 
remember him, and to exercife my thoughts 
in uncommon fpeculations. 

Tue great delight I took in converfing 
with a perfon, that had travelled fo far, and 
could give me fo good an account of what 
he had feen,; made me fo much refent the 
being fo foon deprived of it, that though I 
judged fuch a virtuofo would not, as a great 
token of his kindnefs, have prefented me a 
trifle, yet the prefent did but very imperfect- 
ly confole me for the lofs of fo pleafing and 
inftructive a converfation. 

NEVERTHELESS, that I might comply with 
the curiofity he himfelf had excited in me, 
afd knew how much I was his debtor, I re- 
folved to fee what it was he had given me, 
and try whether Icould make it do what I 
though: he intimated, by the help of thofe 
few hints rather than directions how to ufe 
it, which the parting hafte he was in (or per- 
haps fome other réafon beft known to him- 
felf) confined him to give me, But in re- 
gard that J could not but think the experi- 
ment would one way or other prove extraor- 
dinary, I thought fit to take a witnefs or two 
and an affiftant in the trying of it; and for 
that purpofe made choice of an experienced 
doétor of .phyfick, very well verfed in the 
feparating and copelling of metals. 

Though the company, fays Helodorus, be 
fo confident of your fincerity and warinefs, 
that they would give credit even to unlikely 


" experiments, upon your fingle teftimony ; 


yet we cannot but approve your difcretion in 
taking an affiftant and a witnefs, becaufe in 
nice and uncommon experiments we can {carce 
ufe too much circumfpection, efpecially when 
we have not the means of reiterating the trial: 
for in fuch new, as well as difficult cafes, it 
is eafy, even for a clear-fighted experimenter 
to over-look fome important circumftance, 


that a far lefs flilful by-ftander may take no+ 
tice of. 2 4 
As I have ever judged, faith Pyropbilus, 


that cautioufnefs is a very requifite qualifica- 


tion for him, that would fatisfactorily make 
curious experiments ; fo I thought fit to im- 
ploy a.more than ordinary meafure of it, in 
making a trial, whofe event] imagined might 
prove odd enough. And therefore having 
feveral times obferved, that fome men are pre- 
poffefied, by having a particular expectation 
raifed in them, and are inclined.to think, that 
they do fee that happen, which they think 
they fhould fee happen; I refolved to obviate 
this prejudication as much as innocently I 
could, and (without telling him any thing 
but the truth, to which philofophy, as well 
as religion, obliges us to be ftrictly loyal) I 
told him but thus much of the truth, that I 
expected, that a {mall proportion of a powder 
prefented me by a foreign virtuofo would 
give a brittlenefs to the moft flexible and 
malleable of metals, gold itfelf. Which 
change I perceived he judged fo confiderable 
and unlikely to be affected, that he was greedy 
of feeing it feverely tried. 

Hlavine thus prepared him not to look 
for all that I my felf expected, I cautioufly 
opened the paper I Jately mentioned, but was 
both furprized and troubled (as he alfo was) 
to find in it fo very little powder, that in- 
{tead of two differing trials, that I defigned 
to make with it, there feemed very {mall 
hope left, that it would ferve for one (and 
that but an imperfect one neither.) For 
there was fo very little powder, that we 
could fearce fee the colour of it (fave that, as 
far as I could judge, it was of a darkith red) 
and we thought it not only dangerous, but 
ufelefs to attempt to weigh it, in regard we 
might eafily lofe it by putting it into, and 
out of the balance ; and the weights we had 
were not {mall enough for fo defpicable a 
quantity of matter; which in words I efti- 
mated at an eighth part of a grain; but my 
affiftant (whofe conjecture I confefs my 
thoughts inclined to prefer) would allow it 
to be at the moft but a tenth part of a grain. 
Wherefore feeing the utmoft we could rea- 
fonably hope to do with fo very little powder, 
was to make one trial with it, we weighed 
out in differing balances two drams of gold, 
that had been formerly Englifh coin, and 
that I caufed by one, that I ufually imploy, to 
be cupelled with a fufficient quantity of lead, 
and quarted, as they fpeak, with refined fil- 
ver, and purged aqua fortis, to be fure of the 
goodnefs of the gold. Thefe two drams I put 
into a new crucible, firft carefully nealed, 
and having brought them to fufion by the 
meer action of the fire, without the help of 
borax, or any other additament (which 
courfe, though fomewhat more laborious 
than the moft ufual, we took to obviate {cru- 
ples) I put into the well-melted metal with 
my own hand the little parcel of powder 
lately mentioned, and continuing the veffel 
in the fire for about a quarter of an hour, 
that the powder might have time to difufe 

itfelf 
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itfelf every way into the metal, we poured 
out the well-melted gold into another cruci- 
ble that I had brought with me, and that 
had been gradually heated before to prevent 
cracking. But though from the firft fufion 
_of the metal to the pouring out, it had 
turned in the crucible like ordinary gold, 
fave that once my affiftant told me, he faw 
that for two or three moments it looked al- 
mioft like an opale ; yet I was fomewhat fur- 
prized to find, when the matter was grown 
cold, that though it appeared upon the ba- 
Jance, that we had not loft any thing of the 
weight we put in, yet, inftead of fine gold, 
we had a lump of metal of a dirty colour, 
and as it were overcaft with a thin coat, al- 
moft like half vitrified litharge ; and fome- 
what to increafe the wonder, we perceived, 
that there ftuck to one fide of the crucible a 
little globule of metal, that looked not at all 
yellowith, but like coarfe filver, and the bot- 
tom of the crucible was overlaid with a vitri- 
fied fubftance, whereof one part was of a 
tranfparent yellow, and the other of a deep 
brown, inclining to red; and in this vitrified 
fubftance I could plainly perceive fticking at 
leaft five or fix little globules, that looked 
more like impure filver than pure gold. In 
fhort, this ftuff looked fo little like refined, 
or fo much as ordinary, gold, that though 
my friend did much more than I marvel at 
this change, yet I confefs I was furprized at 
it myfelf, For though in fome particulars it 
an{wered what J looked for, yet in others, it 
was very differing from that, which the do- 
nor of the powder had, as I thought, given 
me ground to expect. Whether the caufe of 
_ my difappointment were, that (as I formerly 
intimated) this virtuofo’s hafte or defign 
made him leave me in the dark ; or whether 
it were, that finding myfelf in want of fuffi- 
cient directions, I happily pitched upon fuch 
a proportion of materials and way of operat- 
ing, as were proper to make a new difcovery, 
which the excellent giver of the powder had 
not defigned, or perhaps thought of. 

I sHacy not at all wonder, faith Cratippus, 
either at your friend’s amazement, or at your 
furprize, if your further trials did in any mea- 
{ure confirm what the fuperficial change, thar 
appeared in your metal, could not but incline 
you to conjecture.. 

You will beft judge of that (replies Pyro- 
philus) by the account I was going to give 
you of what we did with our odd metal. And 
firft, having rubbed it upon a good touch- 
ftone, whereon we had likewife rubbed a 
piece of coined filver, and a piece of coined 
gold, we manifeftly found, that the mark left 
upon the ftone by our mafs, between the 
marks of the two other metals, was notori- 
oufly more like the touch of the fiiver than 
that of the gold. Next, having knocked our 
little lump with a hammer, it was (accord- 
ing to my prediction) found brittle, and flew 
into feveral pieces. ‘Thirdly (which is more) 
even the infides of thofe pieces looked of a 
baie dirty colour, like that of brafs or worfe, 


for the fragments had a far greater refem- 
Vou. IV. 


blance to bell-metal, than either to gold or 
to filver. To which we added this fourth, 
and more confiderable examen; that hav- 
ing carefully weighed out one dram of our 
{tuff (referving the reft for trials to be fug- 
gefted by fecond thoughts) and purit upon 
an excellent new and well-nealed coppel. 
with about half a dozen times its weight ot 
lead, we found, fomewhat to our wonder, 
that though: it turned very well like good 
gold, yet it continued in the fire above an 
hour and an half (which was twice as long 
as we expected) and yet almoft to the very 
laft the hes copioufly afcended, which fut- 
ficiently argued the operation to have been 
well carried on; and when at laft it was quite 
ended, we found the coppel very fmooth and 
intire, but tinged with a fine purplith red 
(which did fomewhat furprize us ;) and be- 
fides, the refined gold, there lay upon the 
cavity of the coppel fome dark-coloured re- 
crements, which we concluded to have pro- 
ceeded from the deteriorated metal, not frony 
the lead. But when we came to put our gold 
again into the balance, we found it to weigh 
only about fifty three grains, and confe- 
quently to have loft feven; which yet we 
found to be fully made up by that little quan- 
tity of recrements, that I have lately menti- 
oned, whofe weight and fixity, compared 
with their unpromifing colour, did not a lit- 
tle puzzle us, efpecially becaufe we had not 
enough either of them, or of leifure, to exa- 
mine their nature. To all which circum- 
ftances I fhall fubjoin this, that to prevent 
any {cruples, that might arife touching the 
gold we employed, I caufed a dram and a 
half, that had been purpofely referved out of 
the fame portion with that, which had been 
debafed ; I caufed this (J fay) to be in my 
affiftant’s prefence melted by itfelf, and found 
it (as I doubted not but I fhould do) fine 
and well-coloured gold. 

I nope you will pardon my curiofity, faith 
Ariftander to the gentleman that {poke laft, if 
Tafk, why you take no notice of the effect of 
aqua fortis upon your imbafed metal ? Your 
queftion, replies Pyrophilus, I confefs to be 
very reafonable, and I am fomewhat troubled, 
that I cannot anfwer it but by telling you, that 
we had not at hand any aqua fortis we durft 
rely on; which yet I was the le{s troubled 
at, becaufe heretofore fome trials purpofely 
made had informed me, that in fome metalline 
mixtures the gold, if it were much predomi- 
nant in quantity, may proteét another me- 
tal, (for inftance filver,) from being dif- 
folved by that menftruum, though not from 
being at all invaded by it. 

THERE yet remained, faith Helodorus, 
one examen more of your odd metal, which 
would have fatisfied me, at leaft as much as 
any of the reft, of its having been notably 
imbafed : for if it were altered in its fpecifick 
gravity, that quality I have always obferved 
(as I lately perceived you alfo have done) 
to ftick fo clofe to gold, that it could not by 
an additament fo inconfiderable in point cf 
bulk, be confiderably altered without a nota- 
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ble and almoft effential change in the texture 
of the metal. | 

To this pertinent difcourfe, Pyropbilus, 
with the refpeét due to a perfon, that fo wor- 
thily fuftained the dignity he had of prefid- 
ing in that choice company, made this re- 
turn : Lowe you, fir, my humble thanks for 
calling upon me to give you an account I 
might have forgotten, and which is yet of fo 
important a thing, that none of the other 
phenomena of our experiment feemed to me 
to deferve fo much notice. Wherefore I 
thall now inform you, that having provided 
my felf of all the requifites to make hydro- 
{tatical trials (to which perhaps I am not al- 
together a ftranger) I carefully weighed in 
water the ill-looked mafs (before it was di- 
vided for the coppelling of the above-men- 
tioned dram) and found, to the great con- 
firmation of my former wonder and conjec- 
tures, that inftead of weighing about nine- 
teen times as much as a bulk of water equal 
to it, its proportion to that liquor was but 
that of fifteen and about two thirds to one : 
fo that its {pecific gravity was lefs by about 
+ than it would if it had been pure gold. 


Art the recital of this notable circumftance,. 


{uperadded to the reft, the generality of the 
company, and the prefident too, by looking 
and f{miling upon one another, exprefled 
themfelves to be as well delighted as fur- 
prized ; andafter the murmuring, occafioned 
by the various whifpers that pafied amongft 
them, wasa little over, Heliodorus addrefied 
himfeif to Pyropbilus, and toldhim ; I need 
not, and therefore fhall not, ftay for an ex- 
prefs order from the company to give you 
their hearty thanks: for as the obliging 
ftranger did very much gratify you by the 
prefent of his wonderful powder, fo you have 
not a little gratified us by fo candid and par- 
ticular a narrative of the effects of 1t; and I 
hope (continues he) that if you have not yet 
otherwife difpofed of that part of your de- 
teriorated gold that you did not coppel, you 
will fometime or other favour us with a fight 
of it. 

I yorn in this requeft, faid Cratippus, as 
foon as he perceived the prefident had done 
{peaking ; and to facilitate the grant of it, I 
thall not {cruple to tell Pyropbilus, he may be 
confident, that the degradation of his gold 
will not depreciate it amongft us: fince if it 
be allowable for opinion to ftamp fuch a va- 
lue upon old coins and medals, that in the 
judgment of good antiquaries, a rufty piece 
of brafs or copper, with a half defaced image 
or infcription on it, is to be highlier valued 
than as big a piece of well-ftamped gold; I 
fee not, why it fhould not be lawful for phi- 
lofophers to prize fuch a lump of depraved 
gold as yours before the fineft gold the chy- 
mifts or mint-mafters are wont to afford us. 
And though J freely grant, that fome old cop- 
per medals are of good ufe in hiftory, to 
keep alive by their infcriptions the memory 
of the taking of a town, or the winning of a 
battle; though thefe be but things, that almoft 
every day are fome where or other done, yet 


I think Pyropbilus’s imbafed metal is much to 
be preferred, as not only preferving the me- 
mory, but being an effect of fuch a victory of 
art over nature, and the conquering of fuch 
generally believed infuperable difficulties, as 
> ftory that I know of gives us an example 
of, 

As foon as ever Cratippus had made a 
paufe, Pyrophilus, to prevent complimental 
difcourfe, did in a few words tell the prefi- 
dent, that his part had been but that of a re- 
lator of matter of fact; and that therefore he 
could deferve but little thanks and no praife - 
at all; though a good meafure of both of 
them were due to the obliging virtuofo, that 
had given him the powder; and in that, 
the opportunity of complying with his duty, 
and his inclination, to ferve that learned 
company. 

Tuese gentlemen, faith /viffander, are 
not perfons, among whom modefty is either 
reftrained from expreffing itfelf, or conftrued 
according to the letter ; and therefore what- 
ever you have been pleafed to fay, the com- 
pany cannot but think itfelf much obliged to 
you ; and I know the obligation would be 
much increafed, if you would favour us with 
your reflections upon the extraordinary expe- 
riment you have been pleafed to relate to us. 

Ir, replies Pyropbilus, I had had where- 
withal to repeat the experiment, and vary it 
according to the hints afforded me by the 
firft trial, I fhould be lefs unfit to comply 
with Ariftandcr’s motion: but the pheno- 
mena are too new and too difficult for me to 
attempt to unriddle them by the help of fo 
flender an information as a perfon fo little fa- 
gacious as I could get by a fingle trial ; and 
though I will not deny, that I have had fome 
roving thoughts about this puzzling fubject, 
yet I hope I fhall be eafily pardoned, if I de- 
cline to prefent crude and immature thoughts 
to acompany, that fo well deferve the moft 
ripe ones, and can fo fkilfully difcover thofe 
that are not fo. 

I conress, faith Heliodorus, that I think 
Pyropbilus’s warinefs deferves, not only to be 
allowed, but imitated ; and therefore by my 
confent the further difcourie of fo abftrufe a 
fubject fhall be deferred, till we fhall have 
had time to confider ferioufly of phzenomena, 
that will be fure to employ our moft fpecu- 
lative thoughts, and I fear to pofe them too: 
only we muft not forget, that Pyropbilus him- 
felf ought to be not barely allowed, but in- 
vited to draw, before we rife, what corolla- 
Jaries he thinks fit to propofe from what he 
hath already delivered. 

Tue inference, faid Pyrophilus, I meant to 
make, will not detain you long ; having for 
the main been already intimated in what you 
may remember I told you I defigned in the 
mention I was about to make of the now 
recited experiment, For without launching 
into difficult fpeculations, or making ufe of 
difputable hypothefes, it feems evident e- 
nough from the matter of fact faithfully laid 
before you, that an operation very near, if 
not altogether as f{trange as that, which is 


called 
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called projection, and in the difficulteft points. 


much of the fame nature with it, may fafely 
be admitted. For our experiment plainly 
fhews, that gold, though confeffedly the moft 
homogeneous, and the leaft mutable of me- 
tals, may be in a very fhort time (perhaps 
not amounting to many minutes) -exceed- 
ingly changed, both as to malleablenefs, 
colour, homogeneity, and (which is more) 
fpecific gravity ; and all this by fo very in- 
confiderable a portion of injected powder, 
that fince the gold that was wrought on 
weighed two of our Englifh drams, and con- 
‘ fequently an hundred and twenty grains, an 
ealy computation will affure us, that the me- 
dicine did thus powerfully aét, according to 
my eftimate (which was the modefteft) up- 
on near, a thoufand times (for it was above 
nine hundred and fifty) its weight of gold, 
and according to my affiftant’s eftimate, did 
(as they fpeak) go near upon twelve hun- 
dred ; fo that if it were fit to apply to this 
anti-elixir (as I formerly ventured to call it) 
what is faid of the true elixir by divers of the 
chymical philofophers, who will have their 
virtue of their ftone increafed in fuch a pro- 
portion, as that at firft it will tranfmute but 
ten times its weight, after the next rotation 
an hundred times, and after the next to that 
a thoufand; our powder may in their lan- 
guage be fliled a medicine of the third order. 
The computation, faith Aiftander, is ve- 
ry obvious, but the change of fo great a por- 
tion of metal is fo wonderful and unex- 


ampled, ‘that I hope we fhall among other 
things learn from it this leffon, that we 
ought not to be fo forward, as many men 
otherwife of great parts are wont to be, in 
prefcribing narrow limits to the power of na- 
ture and art, and in condemning and derid- 
ing all thofe that pretend to, or believe, un- 
common things in chymiftry, as either cheats 
or credulous. And therefore I hope, that 
though (at leaft in my opinion) it be very 
allowable to call fables, fables, and to dete¢t 
and expofe the impoftures or deceits of igno- 
rant or vain-glorious pretenders to chymical 
myfteries ; yet we fhall not, by too hafty and 
general cenfures of the fober and diligent in- 
digators of the arcana of chymiftry, blemith 
(as much as in us lies) that excellent art it- 
felf, and thereby difoblige the genuine fons 
of it, and divert thofe, that are indeed pof- 
feffors of noble fecrets, from vouchfafing to 
gratify our curlofity, as we fee that one of 
them did Pyrophilus’s, with the fight at leaft 
of fome of their highly inftructive rarities. 

I wHouty approve, faith Heliodorus rifing 
from his feat, the difcreet and feafonable mo- 
tion made by Ariftander. 

Anp I prefume, fubjoins Pyrophilus, that 
it will not be the lefs liked, if I add, that I 
will allow the company to believe, that as 
extraordinary, as I leans moft of you think 
the phznomena of the lately recited experi- 
ment; yet I have not (becaufe I muft not do 
it) as yet acquainted you with the ftrangeft 
effect of our admirable powder, 
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An ADVERTISEMENT of the 


a ee honourable author of the following 
A papers, thinking it probable, that the 

roceffes delivered in them, having hitherto 

een publifhed by no man, will, as well for 
that reafon, as for the noblenefs of the firb- 
ject, prove not unwelcome to the curious, in 
divers countries, where Englith is not under- 
ftood : he was very willing, for their fakes, 
that this tract fhould be turned into Latin. 
And now, to prevent the needlefs pains of 
any, that may have a mind to make fuch a 
verfion, without having the opportunity to 


PUBLISHER to the REaDER. 


confult the author, upon any doubt of his 
meaning, I think fit to give notice, that the 
tranflation is, by the author’s confent, made 
already, and, God permitting, will quickly 
appear in public. Perhaps it will not be im- 
proper to add, that the reafon, why the fol- 
lowing Englifh tract is printed in o€tavo (as 
they {peak) is, that it may be conveniently 
bound up, either with the notes, already 
publifhed in the fame form about divers par- 
ticular qualities, or with thofe other notes, 
that yet remain to be publifhed about other 

qualities ; 
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qualities ; to whofe number light and inflam- 
mability may be referred. The enfuing dif- 
courfe having been written to a virtuofo liv- 
ing in the country, who has been for many 
years abfent from London, it was thought fit 


in the beginning of thefe papers to give him 


fome informations about phofphorus’s, and 
their feveral kinds in general; but it was not 
thought fit to publifh at the beginning of the 
letter any thing of compliment; fince in 
that, neither the main fubject, nor the reader, 
was concern’d. 


To my very learned Friend Dr. J. B. 


SIR, 

; T: gratify your curiofity about phof- 
phorus’s, as much as I can without 
indifcretion at prefent do, I muft, 
in the firft place, take notice to you, that 
though phoiphorus’s may well be diftin- 
cuifhed into two forts; thofe that may be 
{tiled natural, as glow-worms, fome forts of 
rotten wood and fifhes, and a few others ; 
and thofe that are properly artificial: yet 
waving, at prefent, further mention of the 
tormer fort of bodies, that without manifeft 
heat fhine in the dark (which abfence of fen- 
fible heat diftinguifhes phofphorus’s from 
common fire and flame ;) I fhall now con- 
fine my difcourfe to the latter fort, and tell 
you, that as far as I have hitherto obferved, 
thofe factitious fhining bodies, that do or may 
pafs under the name of phofphorus’s, may be 
reduced to two principal kinds, one of which 
may be fubdivided into two or three, fo that 

in all they will amount to three or four. 
Tue farft of thefe confifts of fuch bodies, as 
fhine only by the help of external illuftration, 
or (if you pleafe) fuch bodies, as being ex- 
pofed to the beams of the fun, or thofe of a 
vigorous flame, will retain a lucidnefs, and 
continue to fhine fome time in thedark, Of 
this kind is the Bolonian ftone, {kilfully pre- 
pared ; and of this fort alfo is the Phofphorus 
Hermcticus of Balduinus, of whofe phceno- 
mena, but not the way of making it, the au- 
thor has given the learned world an account. 
This phofphorus was therefore very welcome 
to divers of the curious, becaufe the Bolonian 
ftone was for fome years before grown very 
rare, even in its own country, Italy, which 
{carcenefs, an ingenious traveller, then lately 
come out of thofe parts, told me he imputed 
to the death of the perfon, that ufed to pre- 
pare the ftone at Bologna, without having left 
a fufficient account of his way of making it 
lucid, And the phofphorus of Balduinus, 
which, or the like, may be made (as I have 
tried) both of chalk, and another fubftance, 
fzemed to me, when the preparation fuc- 
ceeded beft, to catch the external light (if I 
may fo fpeak) far more readily than the Bo- 
lonian {tone : for I remember I have had one, 
that being frefhly made, would within about 
half a minute of an hour be manifeftly ex- 
cited, and as it were kindled ; fo that being 
prefently removed into a dark place, it would 
retain a very fenfible light, for fo many times 
as long as it had been expofed to the beams 
of the external light; and this (if I much 
mifremember not) was even when that ex- 


ternal light was but the flame ofa candle. 

Burt, on the other fide, whereas I have 
more than once or twice obferved, with trou- 
ble, that thefe phofphorus’s could very hard- 
ly be preferved for any long time (which I 
was apt to impute to the action of the infinu- 
ating air) fo that fome of them in not many 
months, and others even in a few weeks (or 
ela days) would appear cracked, and. 

ofe their vertue of being excited by the beams 

of light; the Bolonian ftone, fkilfully pre- 
pared, would retain its virtue for a much 
longer time: for J remember (whatever 
learned men have delivered to the contrary) 
I had a {mall piece of it, which, though I 
kept it negligently enough in an ordinary 
little wooden box, retained its vertue for fe- 
veral years after J had it, which was not till 
a great while after it was firft prepared. What 
I have further obferved concerning the Phof- 
phorus Hermeticus, I have not now the lei- 
{ure to acquaint you with. 

But befides this firft kind of phofphorus’s, 
that, to be able to fhine, muft have their fa- 
culty excited by the beams of the fun, or 
thofe of fome other actually fhining body : 
there is another fort, which needs not be pre- 
vioufly iluftrated by any external lucid, and 
yet continues to fhine far longer than the Ba-. 
lonian ftone, or the phofphorus of Balduinus. 
This by,fome learned men has been called, 
to difcriminate it from the former, a noétiluca; 
which, though in ftri€tnefs I cannot think it 
as proper a name as could be wifhed, fince 
the other phofphorus will fhine in the night 
as well as the day, if it be excited with the 
flame of a culinary fire, or of a large candle , 
yet fince the name has been received by tfeve- 
ral, and fince it is not eafy in our language 
to exprefs the thing clearly in one word, I 
fhall (though for brevity, as much as diftinc- 
tion-fake) admit the ufe of this name, yet 
without forbearing fometimes to fubftitute 
for it that of a felf-fhining fubftance, which 
is more expreffive of its nature. Of this fub-* 
ftance Mr. Daniel Kraft, a German Chy- 
mift, fhewed his majefty two forts or degrees. 
To the firft of which I took the liberty to 
give the name of confiftent (or gummous) 
noctiluca, not in that fenfe, wherein the word 
is oppofed to foft, for this fubftance was at 
leaft as yielding as bees-wax in fummer ; but 
as the word confiftent 1s employed as equiva- 
lent to firm, and oppofed to liquid and fluid. 
By reafon alfo of its fomewhat vifcous texture, 
not very unlike that of gum of cherries, 
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and fome others newly taken from the tree, 
it may be called the gummous noctiluca : 
and, I am informed, that on the fcore of its 
uninterrupted action, it is called by fome in 
Germany, the conftant noétiluca ; which title 
~ it does not ill deferve, fince this phofphorus is 
much the nobleft we have yet feen. For 
though there were not much of it, and 
though it were kept by itfelf in a little vial, 
well ftopped, it would, without being exter- 
nally excited, inceffantly fhine, as he affirmed, 
both day and night. Yet the light it afford- 
ed feemed but little, if at all, more vivid, 
than I have fometimes obferved in the liquor 
of glow-worms, and fome other phofpho- 
rus’s of nature’s producing : nor had the pof- 
feffor enough of this fubftance to invite his 
confent to any trial to improve it, the quan- 
tity he had at London fcarce exceeding in 
bulk the kernel of an almond. 

Besipes this gummous noétiluca, Mr. Kraft 
had a liquid one, that, perhaps, was made 
orly by diffolution of the former in water, or 
{sme convenient liquor; but the lucidnefs of 
this was not permanent like that of the 
other, as I have noted in another paper ; 
but within no very long time, efpecially 
when it was divided into fmaller portions, 
and left expofed to the air, would expire or 
vanith. 

Burt befides the gummous and the liquid 
noctluca hitherto mentioned, I know not 
whether we may not add a third kind, that 
we our felves lately prepared, which feems to 
be of a fomewhat differing nature, both from 
the confiftent, and the liquid noétiluca newly 
defcribed, at leaft as far as I obferved their 
phenomena. For this of ours would not 
fhine of itfelf, like the conftant noétiluca, 
nor yet in that manner, that the liquid noéti- 
luca did ; but the bare contact of the air, 
without any external illuftration or heat, 
would immediately produce a light (which 
migat eafily be made to laft a good while in a 
well ftopped veffél;) and, which is confider- 
able, the fubftance, that fhined, was not the 
body of the liquor included in the vial, but 
an exhalation or effuvium mingled with the 
aimitted air: for both which reafons, I gave 
it tne name of Aerial Noétiluca, 

Txuee are the feveral phofphorus’s, that 
I have yet had opportunity to fee; but, for 
ougnt I know, their variety may extend 
fomewhat further, becaufe I have heard of a 
paper printed in Germany by an ingenious 
man, whofe name (if I miftake not) is E/- 
foolez, wherein particular mention is made, 
in an hiftorical way, of the German Noéti- 
luca: but this paper I cannot yet procure, 
and therefore you would do well toconfult it, 
if you can get it; and I am not averfe from 
thinking, that future induftry may difcover 
foe new kinds or variations of felf-fhining 
fu'vitances, that will deferve new names, and 
aiiang them, perhaps, that of folid Nodti- 


luce, 


Havine faid thus much of the feveral 
forts of artificial phofphorus’s, I fhall be 
very brief in fpeaking of their inventors, 
whereof I have but an imperfe& information, 
For though I find it generally agreed, that 
the Phofphorus Hermeticus was firft found and 
publifhed to the world by the Icarned and 
ingenious Balduinds, a German lawyer; yet 
as to the gummous and liquid noétiluca’s, ] 
find the firft invention is by fome afcribed to 
the abovementioned Mr. Krafft, (though I 
remember not, that when he was here, he 
plainly afferted it to himfelf}) by others, at- 
tributed to an antient chymift, dwelling at 
Hlamburgh, whole name (if I miftake not) 
is Mr. Brenc, and by others again, with 
great confidence, afferted to a famous Ger- 
man chymift in the court of Saxony, called 
Kunckeiius. But to which of thefe fo noble 
an invention, as that of the two German 
noctiluca’s, is juftly due, I neither am qua- 
lified nor defirous to judge; and therefore, 
without prejudicing any man’s right, I will 
proceed to that, which, I prefume, is the 
chief thing you would know of me, name- 
ly, An account of the occaficn and fteps of sy 
own attempt to make d NoGtiluca, Conccri- 
ing this I thall give you the following narra- 
tive, wherein, though my urgent avocations 
will not (I fear) permit me to be other than 
immethodical, yet J fhall not decline to men- 
tion fome circumftances, that I know miay be 


omitted, becaufe they will not, perhaps, be. 


found {o barely hiftorical, but thar they may 
prove of fome ufe to a lefs fagacity than 
yours, in an enquiry into a fubject, whereiri 
Icannot yet plainly tell you all you could 
wifh to know, and which is both new and 
abftrufe, as well as noble. 

AFTER the experienced chymift Mr. Da- 
niel Krafft had, in a vifit that he purpofely 


made me, fhewn me and fome of my friends, 


both his liquid and confiftent phofvhorus, 
being by the phanomena I then obferved, 
(and whereof the curious have fince had 
publick notice *,) made certain, that there is 
really fuch a factitious body to be made, as 
would fhine in the dark, without having 
been before illuftrated by any lucid fubftance, 
and without being hot as to fenfe: after 
this, I fay, I took into confideration, by 
what ways it might be moft probable, to 
produce, by art, fuch a fhining fubftance. 
To feek for which I was both inclined, and 
hopeful to be fomewhat affifted, becaufe I 
had lying by me; among my yet unpublith- 
ed notes of the mechanical origin of divers 
qualities, a collection of fome obfervations 
and thoughts concerning light. And I was 
alfo the more encouraged to attempt fome- 
what this way, becaufe having, at Mr. 
Krafft?s defire, imparted to him fomewhat, 
that I difcovered about uncommon mercu- 
ries, (which I had then communicated but 
to one perfon in the world) he, in requital, 
confeft to me at parting, that at leaft the 


* This clunfe refers to one of the Philsfophical Colledions publifhed by the ingenious Mr, Hook, who hath sherein 


infert.d verbatim the paper he received from Mr. Boyle, 
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principa! 
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principal matter of his phofphorus’s was 
fomewhat that belonged to the body of man. 
This intimation, though but very general, 
was therefore very welcome to me, becaufe; 
though I have aften thought it probable; 
that a fhining, fubftance may; by {pagyrical 
art, be obtained from more kinds of bodies 
than one: yet defigning in the firft place, to 
try, if E could hit upon fuch a phofphorus 
as I faw was preparable, the advertifement 
faved me (for fome time} the labour of 
ranging among various bodies, and directed 
me to exercife my induftry in a narrower 
compafs, But there being divers parts of 
the human body, that have been taken to 
tafk by chymifts, and, perhaps, by me as 
carefully, as by fome others; my choice 
might have been diftracted between the 
blood, the folid excrements; the bones; the 
urine, and the hair, of the human body ; 
if various former trials and fpeculatioris tpon 
more than one of thofe fubje¢ts had not di- 
rected me to pitch upon that, which was 
fitteft to be chofen, and of which, as I had 
formerly fet down divers experiments and 
obfervations, fo I had made provifion of a 
quantity of it, and fo far prepared it, that 
it wanted but little of being fit for my pre- 
fent purpofe. But before — had made any 
great progrefs in my defign, I was by divers 
removes; indifpofitions of body, law-fuits, 
and other avocations, fo diftraéted, or at 
leaft diverted; that I laid aftde the profecu- 
tion of the phofphorus for a long time. 
“nd when afterwards I refumed it, though 
I wrought upon the right matter, yet I was 
diverted from the right way; by a procefs 
that I received from beyond fea; as a great 
arcanum, that would certainly produce the. 
noctiluca afpired to; for partly upon this ac- 
count; but more, becaufe I faw that the. 
chief ingredient in this procefs was that, 
which I, with reafon, took to be the beft 
matter, I was induced to purfue the prefcri- 
bed method for fome months, but without 
fucceis; the true matter being, as I conclu- 
ded, too much either altered or clogged by 
the additional ingredients, that were defigned 
to improve it; befides, that the degree of 
fire, though a circumftance of the greateft 


‘moment, was overlooked, or not rightly pre- 


{cribed. However, adhering to the firft 
choice I had made of a fit matter, I did not 
defift to work upon it by the ways I judged 
the moft hopeful, when a learned and inge- 
hious ftranger, (4. G, M.D. countryman, 
if I miftake not, to Mr Krafft) who had 
newly made an excurfion into Exglaid, to 
fee the country, having, in a vifit he was 
pleafed to make me, occafionally difcourfed, 


’ amiong other things, about the German noc- 


tiluca, whereof he foon perceived I knew the 
true matter, and had wrought much upon it ; 
he faid fomething about the degree of fire, 


that made me afterwards think, when I re-. 


flected on it, that that was the only thing I 
wanted to fucceed in my endeavors, And 
there was the more reafon to think fo, be- 
caufe for want of a due management of the 


fire, we had divers times failed of making 
the phofphorus of Balduinus, not only after 
we had more than once wrought upon the 
right matter, but after we had actually made 
the phofphorus. Wherefore when he left 
London, having yet fome quantity of the 
matter in fuch readinefs, that it needed but 
the fire to let me fee, what I ought, to think 
of the hint the ingenious traveller had given 
me, I caufed the trial to be renewed, which, 
proving unfuccefsful, diminifhed much of 
my ftock of prepared matter, but it did not 
fo difcourage me, as to hinder me from re- 
iterating the attempt (without much varying 
It) with a good part of what remained. And 
though at this time alfo all the care and di- 
ligence, that could be employed, did not hin- 
der an unlucky mufcarriage, that kept the 
trial from being fully fatisfactory ; ‘yet being 
confident upon the nature of the thing, I 
would not believe the fkilful laborant, when 
he told me with trouble, that what I expeét- 
ed, was not at all produced: but going my- 
felf to the laboratory, I quickly found, that 
by the help of the air, or fome agitation of 
what had paffed into the receiver, I could, 
in a dark place (though it was then day) 
perceive fome glimmerings of hght, which, 
you will eafily believe, I was not ill pleafed. 
to fee. And now you have the hiftory of 
my purfuit of the liquid phofphorus, that 
has made fome noife among the curious: but 
I freely confefs, that the fuccefs, though 
welcome, was not fo full as I aimed at, for 
I obtained no fuch confiftent phofphorus as 
that, whereof Mr. Krafft fhewed me, as I 
formerly told you, a fmall parcel, But as I 
was willing to think, that this defect may be 
imputed to the cracking of the retort, before 
the operation was quite finifhed, fo I hope 
another diftillation in a more luckily chofen 
veffel may make me amends for the newly 
mentioned mifcarriage, and thereby enable 
me to difcover other, and perhaps nobler 
phznomena of our fhining ifubftance, than 
hitherto I have been able to obferve. Efpe- 
cially confidering, that the fame misfortune, 
that I hope was the principal caufe of my 
miffing the nobleft thing I aimed at, the 
conftant noétiluca, left me fo little even of 
liquid matter, fit for my purpofe, that I have 
not dared, for fear of wafting it, to try feve- 
ral things with it, that I prefume may be of 
good ufe in an enquiry into the nature of 
this ight, and perhaps alfo of light in gene- 
ral, And becaufe I fear by what I have ob- 


ferved, that, though the veffel had not. 


cracked, yet the matter diftilled would have 
afforded but a fmall proportion of lucid fub- 
ftance, Iam the more unwilling to fall upon 
this troublefome work again, till, befides 
other requifites, 1 be provided of a compe- 
tent quantity of a matter, which I fear con- 
tains but very little of the defired fubftance. 
However, I have endeavoured to make that ufe 
of our experiment, fuch as it was, that though 
the noctiluca it produced, be not perhaps fo 
lucid as that of Mr. Krafft’s, yet it may prove 


as luctferous as his hath hitherto been, fince” 


(as 
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(as you will fee hereafter) I have found a 
fubftance, ‘that needs the air, and Hothing but 
the air to kindle it, ard that in a mom@nt. 
In this narratrve I have been the more 
particular, that it may fhew you, (what I 
hope may make you amends for the lehgth 
of it) that an iriquififive man fhould not al- 
ways be deterred by the difficulties, or even 
dHappointments: he ril4y meet with, in pre 
fecuting 4 noble experiment, as long as Hte 
judges himfelf to proceed upon good and ra- 
tional grounds. . 
Tue ufes, that may be made of noétilu- 
¢a’s, efpecially of the confiftents; are nots in 
probability, all of them to be €afily foré{een 
and declared; efpecially by me, who have 
not yet had time and ability to make thofe 
improvernents of felf-fhihing fubftances, that, 
by the affiftance of the father of lights, I 
hope will, in procefs of time, be attained. 
If the lucid vertue of the conftant noétiluca 
could be (as I fee not, why it may not be) 
confidérably invigorated, it may prevent a 
great deal of danger, to which men of war, 
and other fhips are expofed, by the neceffity 
men often have to come imto the gun-roorii 
with common flarnes or fire, to take out 
powder, which has occafioned the blowing 
up of many a brave fhip. Our light may, 
perhaps, be of ufe to thofe, that dive in deep 
waters; and alfo may very fafely and conve- 
niently be let down into the fea; to what 
depth one pleafes, and kept there a lone 
time, to draw together the fifhes, that are 
wont to refort to the light of a fire or can- 
dle ; as in, divers parts of Scotland and Ire- 
land is well known to the fifhermen, who 
get much profit by this refort. The fame 
felf-fhining fabftance, which in our aé€rial 
noctiluca affords a light, that, as faint as it 
yet is, was able, when I waked in the nicht; 
to fhew me diftinttly enough the bignefs and 
fhape of fome joints of my fingers, and to 
difcover itfelf in the fhape of a capital letter 
of the alphabet, that was cut out of a piecé 
of blacked paper pafted upon the vial; this 
light, I fay, may probably, (at leaft when 
fomewhat invigorated) fuffice to fhew thé 
hour of thé night wheti one wakes, (witli 
eyes unaccuftomed to light) if it be placed, 
inftead of a lamp of candle, behind an in- 
dex, where the figures employed’ to mark 
the hours are cut out, It may alfo ferve to 
make a guide knowable at a good diftance 
off, in f{pite of tempeftuous winds and great 
fhowers, and this in the darkeft night. Di- 
vers ludicrous experiments, very pleafant and. 
furprizing, may be made with the noétiluca, 
by him that has enough of it. But thefe tri- 
fle, though very pretty in their kind, I 
urpofely pafs over: as alfo an ufe, that may 
be of great, but I fear of mifehievous, con- 


fequence; referving what I have fufther to 


Yay’ of @he ufefulnefs af thefe feff-fhfning 


fapftance’, till time fhall give me more in- 
formation and leifure. In the mean while 
I fhall only intimate, that probably the utili- 
tiés, that/{o' fubtle and ndble a fubitance may 
be bréught to afford in medicine, may be 
more confiderable than any of its other par- 
ticilar ‘ufes; &nd fhat though our :fo¢tilfica 
had none of thefé, yet it may be highly va- 
luable, if it fhall (as in all likelihood it will) 
be found conducive to difcover the nature of 
fo noble a fubjeét, as light, whofe encomi- 
ums, Would require more time than I can al- 
low this writing. And pethaps they will 
feem needlefs, when I fhall have obferved, 
that light was the firft corporeal thing the 
great creator of the \uniVerfe was pleaféd ‘to 
make; and that (as our excellent Bacon. has 
well noted, to another purpofe) he was 
pleafed to allot the whole firft day to the 
creation of light alone, without affociatine 
‘with it in that honour any other corporeal 
thing. 

Tuess things being premifed, I fhall pro- 
ceed to what I chiefly intended in this paper, 
viz, the mention of the obfervatidns them- 
felves; as foon as, to facilitate the under- 
ftanding of them, I fhall have advertifed 
you, that though I fear it will always be dift 
ficult to get out without lofs the felf-thining 
fubftance raifed by diftillation, yet in out 
experiment, becaufe the veffels would not 
hold out intire to the laft, we had more diffi- 
culty, than even we expected, to get out the 
luciferous matter, and were fain to fave, as 
much as we could of it, by fniall parcels, in 
diftinét vials, Whereof that, which was firft 
employed, though it was judged to havé re- 
ceived the vigoroufeft portion of the fhining 
liquor; yet for a reafon I elfewhere intima= 
ted, (and becaufe it was not at hand, when 
I had firft the opportunity to ufe it) I 
thought fit to make my ttials with the noc- 
tiluca, I had faved in the fecond vial; fetz 
ting afide fome more faint and aqueous li- 
quor, that was afterwards faved in a third 
vial ; and a thicker ftuff, that remained upon 
the paper, when fome of the liquor had been 
pa into it to be filtrared. Which paper was 

ept in a fourth glafs, which, though (that 
it might admit the paper and adhering luci- 
ferous ftuff) it was wide-mouthed, yet was 
it kept carefully ftopt. Of the phenomena 
I obferved in the fecond of thefe four glaffes, 
I fhall, God petmitting, at this time, give 
you a fhort account; defigning, if my hafte 
will give me leave, to add fome particulars, 
that I may afterwards obferve in thofe por- 
tions of our noétiluta, that were received 
in the three other elaffes, 
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our liquor. 


OspservaTion I, 


m-"\ HE liquor, that afforded the aerial 
noctiluca, (for which reafon, and 
for brevity, I often call it the fhi- 

ning liquor) by day-light was not near dia- 
phanous, and appeared muddy, and of a 
greyifh colour, fomewhat like common wa- 


ter, rendered opacous, by having a quantity 
ef wood-afhes mingled with it. 


OBSERVATION HEI. 


W HEN no light appeared in the glafs, 
we obferved all the cavity of the 


vial, that reached from the liquor to the 
neck, to be tranfparent, as if there were no- 
thing in the glais, fave a fpoonful of dirty 


water at the bottom. 


OsservaTion Ij, 


B UT when the liquor was made to fhine 
vividly, then all the cavity of the glafs, 
untaken up by the liquor; appeared in an 
external light to be full of fumes, And this 
feeming fmoke, being, in the vial that con- 
tained it, removed into a dark place, appear- 
ed lucid, and fometimes looked like a flame, 
that feemed to be reverberated, and to be 
made, as it were, to circulate by the clofe 
{topped neck and the fides of the vial. And 
the appearance of whitifh fumes, when the 
glafs was looked upon in an external light, 
was fo ufual a concomitant of its fitnefs to 
fhine in the dark, that by looking upon the 
vial by day-light, I could readily tell, by the 
prefence or abfence of the whitifh mift above- 
mentioned, whether the matter would, in a 
dark place, appear luminous or not. 


OsseErRVATION IV. 


HEN this liquor had been kept for 
a competent time (as an hour or 
two, and fometimes much lefs) in fome dark 


D VIAL. 


| Note, That this vial was capable of holding, by our guefs, about two 
ounces of water, but there was not in it above one {mall fpoonful of 


and quiet place, or even in my pocket; if 
in a darkned room my eyes were caft toward 
the place, where the vial was held, 1 could 
not perceive it to afford any light at all. 
And though I fhaked the liquor ftrongly 
enough, to give it at leaft a moderate agita- 
tion, yet I could not difeern, that this mo- 
tion alone was able to bring the included li- 
quor, or the vapours it may be fuppofed te 
have fent up, to be manifeftly lucid. 


OBSERVATION VY. 


UT as foon as I unftopt the vial im the 
B dark, there began to appear, as I ex- 
pected, a light or flame in the cavity of it, 
I call ic light or flame, becaufe I dare not 
yet {peak dogmatically of it; though ir 
agrees with flame in divers particulars, and 
though alfo E am not fure, thar all flames 
muft agree in all points with common flames, 
experience having taught me the contrary ; 
and particularly, shat fome flames will burn, 
and be propagated in clofe-ftopt veffels. | 
fhall therefore on this account, and for bre- 
vity’s fake, allow the aggregate of our fhi- 
ning fumes the name of flame, (which /i- 
ftotle himfelf fomewhere ftiles fumus accenfus ) 
but without pofitively afferting, that it de- 
ferves it, unlels further phenomena fhall be 
found to intitle it thereunto. But whatever 
be the nature and fubject of this light, the 
light itfelf appeared to have, in great part, 
a dependance on the frefh air, as I judged 
probable by the following phznomena. 


VI. 


| RST, I never obferved the light to 
difclofe itfelf firft, either in the liquor, 
or upon the furface of it; but ftill the fhi- 
ning began at the upper part, which was firtt 
touched by the outward air, and made 2 
progrefs, quick indeed, but not fo inftanta- 
neous, as that the eye could not follow it, 
from the top to the bottom of the vial. 


OBSERVATION 
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OBSERVATION VII. 


ECONDLY, the contaét of the air 

{cemed neceffary to the propagation as 
well as production of this flame or light: for 
if, having fhaken the vial, that the liquor 
might either wet the ftopple, or communi- 
cate fomething to it, I warily bended the 
cork this way and that way, fo that only a 
few particles of the outward air could infi- 
nuate themfelves between the ftopple and 
the neck of the glafs; there would appear on 
the fides, and perhaps beneath the cork, 
little flames, as it were; which yet, though 
very vivid, were not able to propagate them- 
felves downwards : whereas, when the cork 
was quite removed, and accefs was thereby 
allowed to a greater quantity of air, the 
flame or light (as was lately noted) prefent- 
ly diffufed itfelf through the whole cavity of 
the vial, and reached as low as the furface 
of the liquor. 


OsBsEeERVATION VILL 


HIRDLY, Though oftentimes the 

light feemed more vivid near the fur- 
face of the liquor, than clfewhere; (whe- 
ther becaufe the lucid matter was there more 
denfe, I now examine not) yet when by 
{topping the vial again, prefently after I had 
opened it, I ‘endeavoured to deftroy the 
flame or light; I generally obferved, that 
when it was ready to vanifh, (which in that 
cafe it ufually did in no Jong time) it began 
to difappear firft in the bottom of the vial, 
and feemed to fhrink, as it were, more and 
more upwards, till it expired at the neck of 
the vial, (where it was neareft to the air.) 


IX. 


| Eee dete ahaa But on the other fide, 
when I kept it unftopt for fome time, 
asfor two or three minutes of an hour, 
though I afterwards ftoprt the vial very clofe, 
the air, that had more leifure than ordinary 
to infinuate itfelf, would fo cherifh the flame, 
that the light would continue fometimes an 
hour or two, and lafted once or twice no 
leis than three hours. 


OBSERVATION 


OBSERVATION X. 


FE“ FITHLY and laftly, It feemed, that 
fome elaftical particles of the included 
air, or fome fubftance, that concurred to the 
maintenance of the flame, was wafted, or 
depraved and weakned, by being pent up 
in the vial with the emanations of the liquor ; 
fince, when the vial had been kept ftopt a 
competent time, and its cavity appeared 
tran{parent in the outward light, if I cau- 
tioufly took out the ftopple, the external air 
feemed manifeftly to rufh in, as if the {prin- 
gynefs of the internal had been notably de- 


bilitated by the operation of the flame upon 
Vor, IV, 


the matter, with which it was kept impri- 
foned. 

Some of thefe phaznomena eafily brought 
into my mind fome of thofe of an odd ex- 
periment, that I formerly imparted to the 
curious. In which experiment I obferved 
(among other things) that the f{pirit of urine, 
impregnated with copper, atter the manner 
there prefcribed, would continue limpid and 
colourleis, as long as the vial, that contained 
it, was kepc clofe ftopt. Bue when once 
the air came to touch the furface of it, it 
would (fometimes in lefs than a minute ot 
an hour) be fo affected thereby, that in a 
very fhort time (for it was often within tome 
minutes) the liquor would become of a tranf- 
parent fky-colour ; and afterwards, the vial 
being well ftopt, and kept in a quiet place, 
would by degrees grow diaphanour, and the 
air included with it was wont to have its 
{pring weakned. And as the change of co- 
lour was firft produced at the furtace, where 
the liquor and air touched one another, and 
was afterwards thence propagated down- 
wards ; fo when this coeruleous colour began 
to difappear, the liquor manifeftly became 
limpid firft at and near the bottom, that is, 
the part, which is remoteft from the {uperior 
air. 

Bur to return to our noctiluca, the five 
phanomena laft recited, and fome others, 
feem to favour the conjecture or fufpicion I 
lately propofed, about the intereft of the air 
in our unburning flame. And to examine that 
fufpicion, I thought it lefs proper to make 
the foregoing trials with a more vigorous 
noctiluca, than in a fubftance, wherein, as 
in that we have hitherto employed, the dif- 
pofition to be kindled, or excited to thine, 
was but faint; fo that being, as long as it 
remained, unexcited, opacous and dark, the 
abfolute, or almoft abfolute, neceffity of the 
concurrence of air to the actual fhining (chat 
conftantly enfued upon its contact) of the 
difpofed matter, feemed manifeft enough. 


AN 
OccasionaL DiGREssio~. 


UT to what this concurrence or eff- 

cacy of the air ought to be atcribed, is 
a problem, that feemed to me fo difficult, 
that my thoughts were put upon feveral con- 
jectures for fo much as a tolerable folution 
of it; for a tafte of which, I thall venture 
to offer to you one or two of thofe, that 
leaft difpleafe me. 

I THovGHT it not improbable, that the 
admitted air, either by fome fubtil fale that 
it contained, or upon fome fuch account, ex- 
cited in the fumes, it mingled with, a kiad 
of fermentation, or ‘if you pleafe, a com- 
motion, by which means the matter acquired 
fo brifk an agitation, as to propagate the 
motion to the eye, and there make an im- 

proffer, 
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fireffion, the fenfe whereof we call light: 
though it feemed alfo not unlikely, that 
fome of the particles of the fupervéhing air 
may fo affociate themfelves with thofe con- 
gruous ones, they met with in the cavity of 
the vial, that, by that coalitiot, corpufcles 
were pfoduced, fitted to be, by the fubtil 
ethereal matter, that abounds in the pores of 
the air, fo pervaded and brifkly agitated, as 
to produce light. And it was not new to 
mie, that the air fhould affociate itfelf with 
invifible exhalations, and concur with them 
to make new concretions ; fince I have feve- 
ral times prepared a volatile fulphureoys li- 
quor, red as a ruby, which, when the vial 
has been kept clofe for fome fime, fuffers the 
empty cavity of the veffel to be tranfparent ; 
but upon the unftopping it, and giving ac- 
cefs to the outward air, it appeats ,prefently 
full of white fumes, more opatous than a 
mift, And fomething like this, though in 
an inferior degree, may be obferved, when 
we unftop glaffes, that are but partly full of 
{pirit of falt, or aqua fortis, provided thofe 
liquors be reétified.as much, and no more, 
than is fit. For the contaé of the air will 
prefently make the former manifeftly afford 
white fumes, and the latter fometimes red 
ones, and fometimes otherwife coloured. 
But if I-durft mention, what my love to 
mankind has obliged me to conceal, even 
from my neareft friends, I could give an in- 
ftance of a ftrangeé power of the air to ex- 
cite a vehement motion in fitly difpofed mat- 
ter, though it be of a confiftence far more 
unlikely to be thus agitated, than the fluid 
fubftances of our phofphorus: fince I expe- 
rimentally know a body, drj, ‘arid folid 
enough ‘to be pulverable, that barely by the 
contact of the common air, will, even when 
it is a€tually cold, in very few minutes have 
its parts brought to fuch a degree of agita- 
tion, that its heat is little lefs intenfe than 
that of fome actually ignited bodits, and 
may, if I pleafe; by the further action of 
the air, be brought to afford fome light alfo. 

Bur againft this conjecture avout the caufe 
of the air’s concurrence to the fhining of our 
nottiluca, there came into my mind, among 
other things, a ftrong objection, that may 
be drawn froin the conftant noétiluca for- 
merly mentioned to have been fhewn by 
Mr. Krafft, in which the lucidnefs was con- 
ftant, though the vial, that containéd it, was 
kept ftopt. In anfwer to this, I thought tt 
might be faid, that the particles of the lu- 
cid fubftance, being iA great numbers crowd- 
ed together into litele room, thefe céncen- 
trated particles may be fuppofed to have been 
brought to fuch a ftate, that-they needed not 
the renewed affiftance of the outward air, to 
continue fhining; either becaufe their inte- 
{tine motions were brifk enough to difculs 
the minute parts of the matter, wherewith 
they were affociated, and fo from time to 
time to generate, or extricate, and fupply 
themfelves with as many fmall detial’ parti- 
cles, as were neceflary to keep -thé mafs 
they belonged to, luminous. Which con- 


jecture may be illuftrated by obferving, .that 
though our common calmary flames are pre- 
fently extinguifhed, unlefs they be cherifhed 
with frefh air, yet E eliewhere récite an ex- 
perittient of a compofition, which is fo fit- 
ted to generate as much air as it needs, that 
I have feveral times found, that it may be 
‘kindled, and made to flame away, even iz 
vacuo Boyleano, (as they call that made by 
our alr-pump. ) 

OrueErR things may be alledeed both for 
and again{ft the propofed conjecture, about 
the account, on which ‘the air concurs to the 
light of our liquid noétiluca ; bur, I hope, 
it will not be impertinent to add, that per- 
haps the concurrence of the air may be con- 
fiderable to both the phofphorus’s, the fluid 
and the confiftent, but the external air be 
neceflaty only to the former: becaufé in the 
latter, the luciferous particles may have ac- 
quired fuch a texture, as that of rotten 
wood, or rather of whitings, or the liquor 
of glow-worms, taken out after they are 
dead. For in that ftate (whatever others 
have written) I .have-kept that puice lumi- 
nous for very many hours, (not to jay fome 
days ;) and it is conceivable ehongh; that 
in the confiftent nottiluca, by reafon of the 
great numeroufnefs and extrerhe minuytenefs 
of the parts, and the unttuoufnefs or vifco- 
fity,! or, in a Word, tenacity of them, the 
mas they make up-is much Jefs diffipable 
than that, wherein the fhining vertue’of rot- 
ten wood, or the juice of dead elow-worms 
refides. This conjb€ture ray be confirmed, 
by obferving, as a thing very arialogous to 
our phenomena, that I have found fome 
lights it puttid bodies to be fo faint, that 
they would, like that of our fluid noGtiluca, 
(but far more quickly) difzppedt, when they 
were totally deprived of air, as I feyeral 
times found in parcels ®f rotten wood. And 
on the contrary, others had fo vigorous or 
tenacious a light or flame, that, like the 
{plendor of the conftant noGtiluca, it wauld 
continue (though perhaps not in its full lu: 
itre) wheh the outward air was, in our pneu- 
matick engine, diltgently drawn off from it. 
And on this occafion I call to mind another 
éxpetiment, which feems yet more analo- 
gous; thar any hitherto ailedged, to out 
prefent production of flame or ficht. For 
having purpofely kept certain fith in a glafs, 
freed from air, til] I--concluded it had fain 
longer than was neceffary to bring it to that 
degree of putrefaétion, which was went to 
raake fuch fifh, at that time of the year, to 
fhine; I could not petceive in the cavity of 
the glafs'the teaft-pinnpfe of light: and pre- 
fhtly after Thad let in the outward air, it 
did [atcording to my expectation) as it were, 
kitdle a flame, th thé proximately difpofed 
miattér, or at Ifaft protice in it a manifelt 
light. And it may much conduce ta thew, 
that the lately mentioned difference of fhi- 
ning; bodies may be tut gradual, if I here 
oblerve; that I found by trial; that in bodies 
of the felf fame kihd; as for inflance clew- 
worms, or the fame fpecies of rotten Fines; 


if 
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if the light were but faint, the withdrawing 
of thé air would, after a while, make it quite 
difappear; and the re-admiffion of the air 
would prefently make it re-appear, as it 
happens in our aeteal noétiluca, But in 
thofe individuals, wherein the luciferous mat- 
ter was more copious and vigorous, and pro- 
bably more tenacious, the abfence of the ex- 
ternal air did fomewhat leffen or impair, but 
not quite deftroy the light; and fo poffibly 
it might happen in Mr. Krafft’s confiftent 
noctiluca: Fer though it fhone without the 
renewed acceffion of external air, yet, that it 
would have been more brifk and aétive, if it 
had been affifted by fuch air, I was induced 
to think, becaufe Gf I much mifremember 
not) when once, to gratify my curiofity, he 
took it out of the vial he ufually kept it in, 
it did manifeftly fmoke and wafte by the ac- 
tion of the air, and produced confiderable 
effects of actual heat; for this being done 
in the day-time, in a room we could not 
darken, it could not indeed be expected, 
that we fhould difcern any augmentation of 
light; but yet that there was one, may pro- 
bably be argued from the newly mentioned 
things, that ufed to be its concomitants. 
Sucu obfervatioris and reflections incline 
me to think, that, to fpeak in a general 
way, the light of our noétiluca’s depends 
upor a peculiar and very brifk agitation of 
fome minute particles of the fhining matter, 
in point of bulk, fhape, and contexture, pe- 
culiarly fitted to impel the contiguous zther 
to the bottom of our eyes; and made me 
think it not improbable, that the contaét of 
trefh external air might contribute to this 
peculiar kind of agitation in the gummous 
noctiluca, as an helpful thing, and in the 
aerial noctiluca, as an almoft neceffary con- 
current. But whether the air concurs to this 
effect, as 1t does itfelf excite a brifk commo- 
tion in the fumid matter it invades, or 
whether it makes a peculiar kind of diffipa- 
tion of it, or whether the air, or fome fine 
fubftance contained in it, operates on this 
occafion as a kind of vital fpirit, fuch as is 
found neceffary, not only to common flame, 
but to that which 1s fuppofed to keep: ani- 
mals alive; or whether the corpufcles of the 
admitted air fo combine with thofe, that 
exhale from the groffer liquor, as to become 
fit to be vehemently agitated by fome zthe- 
rea] pervading fubftance ; whether or no, I 
fay, the agency of the air in our phzenome- 
na be to be referred to one or more of the 
newly mentioned things, or to fome other 
caufe of a peculiar and very brifk agitation, 
which, to fpeak in general, feems to have 
the main ftroke in the production of light, 
is left to further inquiry. 
- But I forget, that my intention was to 
fet down -obfervations, not hypothefes, 
And indeed the hiftorical part of what I 
had to fay of phofphorus’s, is far more ufe- 
ful and certain, than the conjectures I can 
yet make upon it, Becaufe, though I am 
content to let them pafs, in regard they 
may afford you fome hints. of further fpecu- 


ations; yet the true folution of the problem, 


that has occafioned this excurfion, may de- 
pend fo much upon further experiments and 
obfervations, that though it is not impofii- 
ble, that future phenomena may favour the 
propofed conjectures, yet, it is not very un- 
likely, that I fhall hereafter fee caufe to 
change them for fome hypothefes, exceed- 
ingly different from them, To return there- 
fore now to our hiftorical obfervations, 


OBSERVATION XI; 


A H OU GH, in the moderately tha- 
ken vial, when the light was quite va- 
nifhed, I could not make the liquor begin 
to fhine; yet when by unftopping it a little, 
the flame was kindled in’ the cavity of the 


glafs, then, by faking it again, though it . 


were done more faintly than before, the light 
feemed to be manifeftly increafed by this 
agitation. 


OBSERVATION XII. 


Ll TY took a little of our liquor, when it 
was in its dark ftate, and laid it upon 
my hand, or on the ftopple of the vial, it 
would oftentimes lie there without difclofing 


any glimpfe of light; but if I rubbed it 


with my finger, or fome other fit body, it 
would then not only fhine, but fhine more 
vividly, than at beft it ufed to do in the 
vial, when the neck of it was {topt ; and 
this vivid light, whilft I continued to rub the 
matter it refided.in, feerned from time to 
time to flame and flafh, and did not only 
invade the noftrils with a ftrong and offen- 
five {mell, but vifibly fent up ftore of {moke, 
as if it had been fome common culinary 
flame; and when, upon my ceafing to rub 


‘the extravafated liquor, it ceafed to fhine for 
a pretty while, yet-when I returned to rub 


it again, it would again appear luminous: 
but by little and little the lucid vertue de- 
cayed, till it was to no purpofe to rub any 
more, — . 


OesseErvaTion XIII, 


AE light of our liquor, when excited, 
feemed for degree much like that, that 

I obferved. in fome fpecies cf rotten wood, 
that were not of the moft vivid fort; and 
when furrounded with bodies of black colour, 
the reflection of its light from. them was lit- 
tle or none: But very white bodies, that 
were held contiguous to it, were manifeftly 
illuftrated by it, efpecially, if the eye, ha- 
ving been long kept.in the:dark (whereby 
the pupil ufes to be much opened, and confe- 
quently capable of admitting more numeréus 
beams) was made more fiaiceptible. cf the 
fainter impreffions of light. Infomuch, that, 
when having placed the vial by me when I 
went to bed, and was awake fomie time before 
break of day, I enclofed both the glafs and 
my head between the -fheets, the light feemed 
to me to be very confiderable, and to ens 
highten 
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lighten the compafs of a foot or more in ci- 
ameter, and probably would have diffufed it- 
felt further, if it had not been bounded by 
the fheets, whofe whitenefs made the reflec- 
tion of the light from them appear very pret- 
tiiy. And by the help of this light, I could 
calily perceive my fingers, and a ring I wore 
upon one of them, though I could not diftin- 
guith the colours of a reddifh diamond, and 
a couple of cmeralds, that were fet in it. 


OBSERVATION XIV. 


N reference to the light within, the inclu- 

ded flame in our vial was opacous ; for 
both at fome other times, and even when I 
made the laft recited obfervation, I could not 
at all perceive my finger, when the fhining 
fubftance was interpofed betwixt it and my 
eye. But in reference to the external light, 
the flame or fhining matter was diaphanous ; 
for even in a very faint light, by which, I 


think, I could fcarce have read an ordinary 


print, if I held our luminous vial between 
the window and my eye, I could very plainly 
fee my finger on the further fide of the glafs, 
though, if my eye were placed between that 
and the light, the tranfparency would appear 
fomewhat leffened, becaufe the cavity feemed, 
as was formerly noted, filled with a kind of 
whitifh muift. And the like tranfparency 
and whitifh fumes, obfervable in the fame 
luminous {teams or fame, when the vial was 
looked on, againft, and from, the light, I 
found, if, inftead of the day-light, I employ- 
ed the light of the candle. 


OBSERVATION XV. 


H AVING the opportunity of a conve- 
nient place, and a fair day, I fet the 
vial about noon in a window, opened to- 
wards the fouth, and left it there expofed to 
the fun-beams for a cunfiderable time, to try, 
whether they would, upon the account of 
their agitation, or fome imaginable affinity 
of nature, kindle or excite the luciferous li- 
quor, or its effuvia. But I could not per- 
ceive, that the fun-beams had fuch an opera- 
tion, which I chiefly concluded from my not 
being able to perceive any whitifh or mift- 
like fumes in the cavity of the glafs; for I 
durft not rely upon my not perceiving any 
light in the darkeft corner of the room, be- 
caufe J fufpeéted, that might proceed from 
my eyes having been accuftomed to the great 
light of the then fair day, which made it lefs 
fufceptible of impreffions from a faint light. 


OsseRvaTiIon XVI. 


AS ID and alcalifate fpirits being reckon- 
ed by chymifts amongft the moft fubtle 
and operative fubftances, obtainable from 
mixt bodies by diftillation, I thought it very 
weH worth while to try by tafte, whether 
our fhining liquor did notably abound with 
articles of either of thofe kinds. I did not 
fnd, that the liquor I_put upon my tongue 


was in the leaft acid; nor that it was fenfi- 
bly alcalifate, as divers modern chymitts cail 
fuch volatile falts and {pirits, as are afforded 
by harts-horn, blood, and fuch like fubjeéts 
of the animal kingdom : but it feemed to me 
to have an odd empyreuratical tafte, almoit 
like that of the fpirit of crude tartar; its 
fmell being alfo like that cf fome empyrcu- 
matical oil, compounded with a ftink, fome- 
what like that of ftale urine. I likewife, for 
further trial, let fall upon a piece of white 
paper fome drops of blue fyrup cf violets, 
to which I put a little of our liquor, ftirring 
them together with the tip of my finger; 
but the mixture was not tncreby turned green, 
which it would have been by a quarter fo 
much of fpirit of harts-horn, of blood, or 
of fome other fpirit, abounding with falt of 
an urinous nature, or (as fome love to fpeak) 
with a volatile alcali. Some other trials J 
made, though but with very {mall quantities 
of our liquor, (becaufe I had but very little 
of it to fpare;) and thefe trials did, no more 
than the former, evince the liquor to belong 
manifeftly to the tribe of acids, or that of 
alcalies; though perhaps this may not be 
the cafe of al] the portions of liquor, whe- 
ther more denfe, or more aqueous and dilute, 
that may be obtained by feveral degrees of 
fire, and fome other varying circumftances, 
from the matter, that affords noétiluca’s, 


OBSERVATION XVII. 


S%. METIMES, when for curiofity’s 
fake J thook the vial, fo that the whole 
body, even to the bottom, of the liquor, 
was {pread all over the infide of the glafs, I 
could obferve with pleafure, that in many 
places divers little grains or corpufcles, be- 
longing to the opacous matter, that concurred 
to compofe the liquor, ftuck here and there 
to the infide of the vial; and that thefe, be- 
ing of a confiftent, not fluid nature, and 
therefore probably more denfe than the thin- 
ner parts of the phofphorus, did fhine very 
prettily and diftinétly, and looked almoft 
like extreamly little ftars, or rather radiant 
fparks of fire, whofe light was brifk enough 
to be diftinctly notable, notwithftanding that 
of the flame, that was contiguous to them, 
and filled the cavity of the vial. And thefe 
fhining corpufcles ufually continued their pe- 
culiar vividnefs, as long as I thought fit to 
look onthem. ‘Which great vigour of theirs, 
together with their duration, gave me hopes, 
that the further profecution of what had been 
brought thus far may afford us fome, not 
altogether defpicable, quantity of the conliftent 
noétiluca, which, by reafon of its denfity, 
tenacity, or other peculiar difpofition of parts, 
may fhine like the conftant noctiluca of 
Mr. Krafft formerly mentioned. 


OBSERVATION XVIII, 


EING defirous to try, not fo mich 
what the air and agitation would do, to- 
wards the kindling or exciting (not the im- 
' p) "  prifoned 


AERIAL NOCTILUCA. 


prifoned exhalation, but) the liquor itfelf of 
our noctiluca, (thac having becn partly done 
© Seca. already * ) as what water would do to quench 
Seve, Ob- it; I thought fit to make the experiment, 
ferv. xu when tiine and many trials had much im- 


flame happened after the reft of the trials 
and obfervations had been made; when by 
caem the vigour of the lucifcrous matter 
might reafonably be expected to have been 


paired its vigour. And accordingly having, 
in a dark place, unftopt the vial, and wet- 
ted the tip of my finger with the included 
liquor, I could not perceive, that then (as 
when it was frefhly made) it gave any fenfi- 
ble light. Wherefore, having rubbed the 
moiftened finger againft niy other hand fome- 
what brifkly, for a few moments, both the 
rubbed part of my hand and my finger ap- 
peared adorned, each of them, with a flaine ; 
and though upon my dipping my finger in 
water (that ftood by ready for the purpofe) 
the flame was, as it were, extinguifht, fince 
the light prefently vanifhed ; yet, having ta- 
ken out my wet finger again, and rubbed, 
without having previoufly dried it upon the 
other hand, as I had done before, the light, 
as I expected it would, did quickly re-ap- 
pear. 

Besipes the foregoing phaznomena of our 
Juciferous matter, that occurred more regu- 
larly, there was one, that happened uhex- 
pected, and may perchance, (for till I have 
further obferved, I dare not {peak it confi- 
dently) prove referable to the paper elfe- 
where publithed, about fome latent qualities of 
the air. 


OBSERVATION XIX. 


T HE phznomenon was this: having 
one night opened the vial fo often men- 
tioned, to fhew the production of light to a 
virtuofo, I quickly ftopt it again, and put it 
in my pocket, till I went to fleep; and then 
laying it by me in the bed (as I often did) 
when the candles were carried out of the 
room, I perceived the light, whofe lafting, 
I did not expect, fhould exceed one hour, 
to continue ftill vivid enough; and then 
fhaking it a little, before I compofed myfelf 
to fleep, I laid it by, all I waked in the 
morning, and then looking upon it again, 
it appeared to my eyes (that then for feveral 
hours had been unaccuftomed to the light) 
to fhine more vigoroufly, than it had done at 
firft. And from the ume IJ opened it over 
night, till the laft time I had occafion to 
look upon it the next morning, it had con- 
tinued fhining for twelve hours 3 to which, 
whether the extraordinary warmth, that was 
obferved that particular night had contribu- 
ted any thing, I dare not determine, but 
fhall rather add, that though this phenome- 
non happened very rarely, yet this was not the 
only time that I obferved it: for once more 
it occurred to me, and that time the light 
continued about fifteen hours, that I took 
notice of, and how much longer it might 
have lafted, I was hindered from obferving. 
But this circumftance feemed confiderable, 
that the long duration of our unburning 


Vot. IV. 


vtéry much impaired. 


OBSERVATION XX. 


HEN I had fet down the laft men- 

mentioned phenomenon, I thoughe 
I had concluded the obfervations, peculiarly 
belonging to the aerial noétiluca, contained 
in our fecond vial, and hitherto treated of. 
But now I find myfelf, by philofophical fin- 
cerity, obliged to add another phenomenon, 
which did fomewhat trouble; as well as fur- 
prize me, and it was this. After the fore- 
going obfeivations had been made with our 
fecond vial, one night, that I came to open 
it, to fhéw one of my beft friends the pro- 
duction of light; I found (little to my con- 
tent) chat none at all appeared, though I 
fhook the contained liquor, and kept the vial 
a pretty while unftopt; fo that, if he had 
not known me well, he might have enter- 
tained finifter thoughts of me; till having ta- 
ken out fome drops of the liquor; and rub- 
bed it upon my hand, it afforded fo vivid a 
light or flame, as fatisfied him of the poffibi- 
lity of a true noétiluca. And fince thar time, 
I have not found the vial to afford any light, 
barely upon its being unftopt; fo that either 
(in fpight of my care) fomebody’s unfkilful 
curiofity has, unknown to me, fpoiled the li- 
quor; or, (which ts more likely) fo little 
a quantity, as I had at firft, by the many 
and various trials I made with it, is difpirited 
and become, as it were, effcete ; which it was 
lucky it did not do, cill the forecited obfer- 
fervations had been made with it. But, as 
in one of thofe, it has been conjeétured, that 
one of the chief accounts, on which the air 
itfelf may concur to the fhining of our noc- 
tiluca; is, as it excited a certain kind of brifk 
motion in the parts of it, I thougat fit to try, 
whether, though I had found the bare fha- 
king of the vial to be ineffectual, yct an 
actual heat, whereby the parts mult be more 
vehemently and varioufly agitated, might not 
enable the air to do, what otherwife it could 
not perform ; I therefore held our vial near 
the he till it grew confiderably warm, and 
then by fhaking it a little, and unftopping 
it in a dark place, I perceived the exhala- 
tions, that poffeffed the cavity of the vial, to 
fhine, as formerly; but their light was { 
momentany, that it fcarce fooner appeared, 
than vanifhed; and though afterwards it 
fometimes appeared, it was not vivid, nor 
lafted a minute of an hour, nor perhaps half 
fo long ; though it feemed, that when frefh 
air was then allowed accefs to it, its duration 
was thereby fomewhat lengthned. But how 
Jong our matter will retain a difpofiuon to be 
excited, even by thefe means, to fhine, ex- 
perience alone can determine. 
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AERIAL NOCTILUCA. 


\ T OU may remember, Sir; that, fo 
clear the way to the twenty forego- 
ing obfervations, I formerly told 

you, that we received the luciferous matter, 

obtained by our diftillation, in feveral fmall 
glaffes, as we were able to fave it. The 
parcel, that was received in the fecond vial, 
afforded us the phenomena hitherto recited ; 
and now it will be fit to add to thofe fuch 
as more lately occurred, upon our confider- 
ing the portions of luciferous matter, pre- 
{erved in the other glaffes, and fome alfo of 
the like lucid fubftance, prepared another 
way. And though thefe obfervations be not 
fo numerous, as the former, and be, a few 
of them, near of kin to fome of the others ; 
yet I fhall not fcruple here to fubjoin them, 
both becaufe moft of them are new, and 
thofe, that are not, will ferve to confirm and 
elucidate fome of the foregoing obfervations. 
Befides that, it is not eafy to know, what 


_ phznomena may,.and what cannot, be ufeful, 


to frame or verify an hypothefis of a fubjeét 
new and fingular, about which we have not 
as yet (that I know of) any good hypothe- 
fes fettled. 

A sMALL portion of liquor, (not much 
exceeding a {poonful) that was the firft, and 
was judged the beft, I faved, being put into 
a long, and fomewhat flender cylindrical vial, 


made of white or chryftalline glafs, afforded 


- ys the enfuing phaznomena, 


OxssgrvaTion I, 


OON after the muddy liquor (for fuch 
S It appeared to the eye) was poured into 
the vial, it was fo vigoroufly. luminous, (pro- 
bly, in great part, from the contaé and in- 
finuation of fo much air, as it met with in 
jts transfufion,) that aot only it fhone vivid- 
ly, but continued to fhine ten hours, that J 
took notice of, before my occafions made me 


defift from obferving it. 


Tus experiment minds me of an objec- 


tion, which I fhould have propofed and an- 


" fwered at the beginning of the foregoing 


per, if I had then remembred to do it. 
For, whereas it may by fome be thought im- 
roper for me to call our luciferous matter 
a felf-fhining fubftance, in regard that it is not 


lucid, without the concurrence or help of the 


air: I anfwer, that I do (and juftly may) 
employ the word felf-fhining, . to, fignifie, 


that the light our matter affords, is not a 
light borrowed from any external lucid, as 
is done by the Bolonian ftone, and the 
phofpbords Balduiui, but proceeds, as it were, 
from an inward principle of light. And 
men fcruple not, upon fuch an account, to 
reckon the flame of a candle, and a glowing 
coal, to be felf-fhining bodies, though nei- 
ther of thefe will be kindled, or continue to 
fhine, without’ the affiftance of renewed air, 
no not for a few minutes: whereas, the new- 
ly recited phznomenon of our noétiluca 
fhews, that our prepared matter being for a 
very fhort time, (perhaps but few minutes) 
impregnated by the air, it will continue to 
fhine many hours in a well {topped glafs, 
that hinders it from being relieved by any 
fupply of frefh air. 


OsservarTion If. 


HEN I fet down the fifth, and 

fome other of. the. foregoing obfer- 
vations, .I was not at leifure to difcourfe the 
reafons, that induced me to try for an aerial 
noctiluca ; and now alfo to fave time, I thal] 
forbear launching into fpeculations upon that 
fubject, and only tell you hiftorically, that, 
prefuming the matter, that would fhine in 
our cylindrical glafs, would net be fo much 
the liquor itfelf, as an aggregate of fuch ef- 
fluviums of it, as, affected and excited by the 
air,. would become lucid; I thought fit to 
take particular notice, how the air would 
work upon the exhalations of this more vi- 
gorous liquor. And accordingly, having 
heedfully opened the vial, though I very foon 
after ftopped it again, I obferved a grear 
commotion to be made in the cavity of the 
glafs, unpoffeffed by the liquor: for the 
now lucid exhalations feemed to have a nim- 
ble and almoft circular motion along. the 
fides of the glafs, and to make, as it .were, 
a little whirlwind, that impetuoufly carried 
it round; and this renewed rotation was not 
only manifeft, but lafted much longer than 
one would have expected: fo great a com- 
motion did the air feem to have produced in 
the effluviums of the liquor, and perhaps ia 
the neighbouring parts of the liquor itfelf. 
Upon the ceafing of this unufual motion, the 
light did: not ceafe, but perfevered, though 
I had not occafion to obferve how long it 
would have lafted. 7 
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OxsservaTion III. 


WILL not determine, whether the verti- 

ginous motion, mentioned in the newly 
recited obfervation, was in part produced by 
what happened in the enfiling phenomenen, 
which was, that having heedfully taken out 
the ftopple of our vial in a dark place, after 
it had for a long time ceafed from fhining, 
J obferved the external air to ruth into the 
cavity of the glafs with noife, and fo {wift- 
Jy, as did, I confefs, furprize me: as if the 
preceding flame, though not fenfibly hot, 
had, after the manner of culinary flanies, 
confiderably weakned the fpring of the in- 
cluded air, and fo difabled it to refift the 
whole preffure of the external air; when, by. 
the removal -of the ftopple, it was expofed 
thereunto, But I will not, as I was faying; 
determine, whether this irruption of the air 
may not have contributed to the circular 
motion of the lucid fteams mentioned in the 
foregoing obfervation 5 becaufe; though the 
affirmative feems a probable caufe, yet I was 
kept from concluding it a neceffary or only 
caufe of the turbinous motion, by my having 
fometimes, when no fuch irruption of the 
air had in a long time preceded, obferved 
- rotations of lucid matter in the cavity of the 
vial: which motion therefore feemed to pro- 
ceed from fome other caufe, though (to add 
that by. the by) this caufe, whatever it was, 
produced but fuch a rotation, as was lefs 
general, lefs nimble, and lefs lafting. 


OssSERVATION IV. 


I Forsor to tell you in its due place, 
(which was before the precedent obfer= 
vations) that, whilft our liquor was yet frefh 
and vigorous, I dipt my finger in it, and 
moiftned with it feveral places of my hands, 
and thofe of fome ladies, that were defirous 
to be prefent at the fpectacle. Which done, 
we obferved, that the places that were 
touched, efpecially if they were a little rpbbed, 
fhone very vividly, as if actual flames, but 
not of a blue colour, like that of common 
fulphur, or of fpirit of wine, were burning 
on them. And thefe flames were not at all 
uniform in their manner of burning, for they 
often feemed to tremble much, and fome- 
times, as It were, to blaze out with fiidden 
flathes, that were not lafting, (which put me 
in mind of fome of the faculefolares.) And 
though it might feem ftrange, that fo fmalla 
quantity of matter, that ftuck to this or that 
part of the hand, fhould afford fo durable a 
flame ; yet if that part itfelf. were rubbed 
againit the fame perion’s other hand, or the 
{kin ar linnen of a by-ftander, the part new 
touched would fhine, as the other continued 
todo. And though thefe fames were remark» 
able for their vividnefs, yet they continued 


‘for a good while to afford the company a - 


-very pleafing fpectacle ; and (which was re- 
markable) notwithftanding the darknefs of 
the room, it was manifeft, that they emitted 


great {tore of -whitith fmoke, which, or fome 
other effluviums from the fame matter, im- 
bued the neighbouring air with a rank and 
offenfive fmell, The colour of thefe feeming 
flames. was not like the phofphorus of Bald- 
uinus, when it is very well prepared, and has 
been expofed to a vigorous light, red, almoft 
dike a well kindled charcoal; but yellow, like 
that of the middle part of the flame of a 
candle, | 

Anp notwithftanding the blazes and fmoke, 
that accompanied: thefe flames, we could not 
perceive in them any fenfible heat (that is, 
any confufed agitation of parts, exceeding 
that of the parts of our organs of touch) nor 
did they at all finge the fine linnen of the la- 
dies, whereon fome of them feeméd to burn; 
fo that if we admit, with many learned mo- 
derns; a flamma vitalis in the heart; this un- 
burning and innoxious fame may fupply us 
with a far better fpecimen or illuftration 
thereof, than the flame of fpirit of wine, that 
is ftill commonly employed, for an example ; 
though I have many years ago endeavoured to 
rectify the error, by proving experimentally, 
that the flame of fpirit of wine is very hot 
and devouring, infomuch that I have melted 
glafs and gold itfelf with it, 


OBSERVATION V: 


WEN: with my finger dipt in the 
forementioned liquor, I drew fhort 
lines upon linnen; there was left a fhining 
track upon that part, over which my finger 
had newly paffed; fo that it is not to be de- 
nied, that one may write Jucid characters up- 
on white paper; ° and yet; when, having 
found our liquor too thick, or too faintly lu- 
cid, to be employed; like ink in an ordinary 
pen, I thought fit to try; whether I could 
draw lucid letters with a (middle-fized) pen- 
cil; inftead of a pen,. and had, . for that pur- 
pofe, dipt it in our liquor; I was fomewhat 
furprized to find, that the charaéters I had 
newly drawn, did not at all fhine in the dark; 
but fufpecting, that the pencil might have re- 
tained, among the hairs. it confifted of, the 
more tenacious and vigorous parts of the mat- 
ter it had imbibed, and had left only the more 
aqueous and ftrengthlefs parts upon the paper, 
I took the pencil in one hand, and with the 
other comprefled and wreathed a little the 
brufhy part of it, to excite the matter, that 
probably was lodged there. By which. means; 
that part of the pencil was brought to look as 
if it were all.of a light fire, and feemed to 
‘burn like a fmall wax taper ; but with a more 
blazing and pleafant flame, which fometimes 
fhooting downwards, and playing about the 
haus, that compofed that part of the pencil, 
brought into my mind thofe verfes of Virgil, 


Ecce levis funmo de vertice vifes Fuli . 
Fandere lumen apex, tolfuque innoxia moll§ 
Lombere flemma comes; Fc. JEneid, 


Bur this delightful dame. lafted not very 
Jong in its. firft vigour, but decayed by de- 
grees, 
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erees, till no more light at all was feen ; after 
which, neverthelefs, the fame would of itfelf 
break out, as if. it came from the internal 
parts of the pencil, and would fhine a pretty 
while, and then feemi quite to expire ; after 
which, our light would on a fudden difclofe 
itfelf again, and, when it had continued a 
while in a tremulous motion; die again in all 
appearance, And it is to be noted, that 
though this artificial Ignis Lambens, if I may 
fo call it, did not, that I perceived; burns or 
finge the Nender hairs, among which it feemed 
to flame, yet, as often as it appeared, it did 
manifeftly emit, perhaps as much, if not miore 
fmoke, than another burning taper of that 
bignefs would have done. And this viciffi- 
tude of extinétion and re-appearance of light, 
lafted, till I was weary of obferving it ; and 
then, having again with my fingers com- 
preffed, and fomewhat ftrongly twifted the 
hairs of the pencil, I made them, as former- 
ly, afford a confiderable light, which I thought 
was, whilft I was in the very act of wreath- 
ing the hairs, accompanied with a very fenfi- 
ble, but momentany heat. 


OBSERVATION VI, 


Bt T notwithftanding the newly recited 
heat, it was in vain that J tried, by 
compreffing the pencil firft, and then rubbing 
it upon gunpowder, well dried, and fome- 
what heated, to fire the powder, This I 
failed to do likewife, when I made the trial 
with circumftances fomewhat more likely to 
make it fucceed. Which I the lefs wondered 
at, becaufe I remember Mr. Kraft, when he 
kindled gunpowder in my lodging, was fain 
to make ufe of his confiftent and conftant noc- 
tiluca ; and befides, to have the gunpowder 
prepared, by being made fo hot, that it was 
almoft ready to take fire of itfelf, Which 
circumftance, I confefs, I was glad of, as I 
alfo was of my own difappointments, and fome 
alfo of his, becaufe it gave me occafion to 
think, that this, otherwife innocent, fire 
would not eafily be perverted to the prejudice 
of mankind, which, I have fupprefied more 
dangerous inventions than this, to avoid con- 
tributing to. 

Burt upon this occafion I muft not preter- 
mit what happened to my laborant, when the 
diftillation of our luciferous matter had been 
frefhly made ; namely, that, having taken up 
fome of the thicker fubftance with a knife to 
put it into a vial, and having found, that fome 
of it afterwards ftuck to the blade, he, be- 
ing in fome hafte to wipe off the adhering 
matter, did with his apron take ftrong hold 
of the blade on both fides, and then with his 
right hand drawing out the blade nimbly, fo 
that it was ftrongly comprefied in its paffage 
between the thumb and fingers of his left 
hand, he was much furprized to feel a fmart 
heat ; and prefently looking upon that part of 
the apron, where it had been produced, per- 
ceived, that it had in it two holes of fome big- 


nefs, which he concluded muft have been 


~ 


produced there by burning, both becaufe of 
the intenfe heat he had felt before, and be- 
caufe it was a new apron; which when I had 
called for, and heedfully infpected, I did; 
with him, impute thofe holes to the action of 
the fre, Whence I judged it very probable, 
that the thicker and almoft unguentous part 
(if fo I may call it) of our luciferous matter 
had a great difpofition or propenfity to admit 
a very brifk agitation, fince by an almoft mo- 
mentany, and not very vehement motion, it 
was put into an agitation, that made it ca- 
pable of burning new callicoe (for of that the 

apron was made. ) | 


OBSERVATION VII, 


INCE I ufually fet down the nc&urnal 
obfervations about our noétiluca from 
time to time, as I make them, whilft they are 
frefh in my memory ; and alfo have fent away 
to a friend many of the precedent, before I 
wrote (or made) the fubfequent ; you will 
not, I hope, think it ftrange, either, that; 
not having moft of my materials at once tu- 
gether before me, I have not methodized 
them; or, ‘that having been able to make but 
gradual difcoveries of the fubjeét I inquire 
into, the things, I write of it, fhould now and 
then chance to be coincident, and my expref- 
fions about it fhould fometimes not be alto- 
gether uniform, but the latter parts fhould 
agree more or lefs with the former, as new 
or varying phenomena happened to require. 
Upon this account, I fhall not fcruple to 
fubjoin, what has fince occurred to me a- 
bout the phenomenon, formerly mentioned 
in the fixteenth obfervation ; where I told 
you, that I could not then clearly find, either 
an acid or an alcalifate falt to be predomi- 
nant in the luciferous matter, I.then made ufe 
of. But, having fince employed fome of the 
water, that was taken out of a receiver, after 
it had there been fomewhat impregnated with 
that matter, I thought fit to try, whether this 
water, wherein probably the faline particles 
of our fubjeét might be more copioufly dif- 
folved, or more aétive, would nct difcover 
itfelf to contain fomewhat of volatile alcali. 
And to fatisfy myfelf of this, I dropt a little 
of the liquor upon fome fyrup of violets, that 
I had put upon a piece of clean paper, and 
found I was not miftaken, in thinking it 
would change the colour of the fyrup from 
blue to green; which yet it did more faintly,- 
than the volatile alcalies, (as they call them) 
even when they are phlegmatic, are wont to 
do. This liquor likewife, as I remember, 
made fome conflict with fpirit of falt, when 
I firft pue them together, as I inferred from 
the commotion of the mixture, and the bub- 
bles thereby produced. Nor were thefe the 
only ways, by which I was induced to think, 
that a volatile alcali, not an acid falt or fpi- 
rit, was the predominant, if not the only 
falt, contained in the faintly impregnated 
liquor. ; ' 
- OBSER= 
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eciver, the flame feemed to be quencher, - 


Osservarion VEIL. 


Be ORE I had fet down many of the 
obfervations contained in the firlt paper; 
E was defiréus to try, what would happen to 
our luciferous matter i» fuch a vacmim, OF, 
if you pleafe, in fuch highly rarified air, as is 
wont to be produced by our air-pump. But, 
in regard a glafs was to be opened in the. ex- 
haufted receiver, which is a difficult work to 
do, I was fain, for want of conveniences, to 
defift from my endeavours, and profecute 
fome other experiments, (moft of them al- 
ready recited) till at length being furnifhed, 
though not with accurate, yet with tolerable 
means of making a trial, and thinking an im- 
perfeét one, better than none at all, F took a 
vial, that had fome luciferous matter in it, 
though but fuch, as was not apt to fhine long 
at atime ; and this vial being well ftopt, I 
kept till the fame or light within it expired ; 
then, having placed the vial in a receiver on 
our pneumatic engine, we pumpt out the air, 


and then (not without fome difficulty) - 


pulled out the cork in a dark place, where- 
upon there prefently appeared fome light in 
the cavity of the vial, which I the lefs won- 
dered at,, becaufe we found by certain figns, 
that by reafon of fome difadvantageous cir- 
cumftances, we could not fo well pump out 
the air, and hinder the ingrefs of new, as 
not to leave, (though but very little, yet} 
enough to excite a flame, that by former ex- 
perience we found to need but an inconfider- 
able quantity of frefh air: but we obferved, 
that by the commotion of the air, occafioned 
by the pumping, the flame would be, as it were, 
ventilated, and blown up, or made to fhine 
more vividly. 


OssERvATION EX. 


UT, not being fatisfied by the foregoing 
experiment, I thought fit to vary it, 
after the following manner. There was ta- 
ken a pretty large ptece of paper, which, be- 
ing well moiftned, and partly befineared with 
our luciferous matter, was thruft into a fome- 
what wide-mouthed glafs, which, being put 
unftopt into a receiver faftened to. our preu- 
matic pump, and with it kept in a dark place, 
did there fhine, as I expected it would, by 
reafon of the contact of the air yet. contained 
im the receiver. Prefently after this, the 
pump was fet at work, ahd we obferved, as 
formerly, that the commotion made of the 
air about the vial did manifeftly enough in 
creafe the light for a while ; and that the 
light feemed tobe leffened, during the paufes 
iaey aap between thefe commotions, both 
by. reafon of the reft, as of the abfence of the 
gir, And I likewife took notice, that the 
flame, that feemed to pafs from one part of 
the wrinkled paper to the other, did fomie- 
Times appear to. have, as it were, 2 palpita- 
tion, and to afford a very unequal light, and 
though, when the external air was let In 
through the pump into the exhaufted re- 
Vor. IV. 


yet I judge chat to be only a temporary effect 
of the waterifh vapours, that the air had tae 
ken along with it in its way through the 
pump} and therefore [ caufed the receiver to 
be taken off the engine, and then; the fpec- 
tators were quickly of my opinion, obferving; 
that upon the free contact of the frefh out- 
ward air, which was not like that laft men- 
troned, depraved by moift vapours, the mae- 
ter adhering to the paper was quickly feen to 
ffiine again, and that more vividly, than it 
had done in the receiver; But becaufe I fuf- 
pected, that this veffel could not at that 
time, for want of fome conveniences, be fo 
well exhaufted, as en other occafions it has 
often been, though, by the phznomena hi- 
therta recited, it feemed to the fpiectators, 
that the flame was manifeftly befriended, 
and the light increafed by the air, yet, I 
think, the experiment deferves to be re- 
peated, when I fhall be able to do it with 
more exactnefs. 


OsBsBRVATION X; 


ESIDES the hquors, that affarded us 
the foregoing experiments, we faved a 
little, (though but very little) of a fubftance, 
that was not liquid, but yet almoft as: foft 
as mud, This we obtained, by potiring fome 
of our liquor, taken out of the veffels, when 
the diftillation was ended, into a glafs fun- 
nel, lined with cap paper, to try whether it 
would filter. But finding; that that, which 
pafied thorough, was too thin and aqueous, 
the filter was haftily, and (for that reafon) 
not very orderly wrapt up, and put into a 
glafs, mot capacious, but yet of a moderate 
widenefs at the mouth ; that, both the filter 
might be eafily thruft in; and the glafs 
i be exactly enough ftopt with a ftrong 

COrK, . . : 
Arre#R other experiments (formerly re- 
cited) had been made; I took this glafs, and 
carried it into a dark place; and though I 
could not perceive the leaft glimpfe of light, 
yet prefuming, that it contained fome of the 
true matter of the aerial phofphorus; or noc 
tiluca; and confequently exhalations, ‘thar, 
having been. hindered by the ftopple to flie 
away, might be kindled or excited by the 
appulfe of the air; I-opened the glaf:, and 
faw (as I expected) an-immediate apparition 
of light. Which light did difclofe itfelf; 
fometimes upon a Jeffer, and fometimes upan 
a.much greater part of the very uneven {ur- 
face of the included paper, and feemed to 
pafs for a great while. (as long as I thought fit 
to ftay to. abferve ir) fram: ane part of the filter, 
and one fide of the glafs, ta anothers: J fay, 
feemed, becaufe perhaps the phzenomenon 
was produced by a train of eruptions of flames 
newly excited m feveral places, rather thana 
hare propagation of the fame. But whatever 
it was, the motion (which was pleafant enough 
to behold) was fo edd and. irregular, that i¢ 
did not ill refemble the motion of fire kindled 
by fparks, . ftruck. inta a good quantity of 
& tinder, 
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tinder; And this virtue of fhining, upon the 
ingrefs of the air, lafted many days in the 
abovementioned paper. 


OsservaTion XI. 


UT there was another filter, that af- 
forded us a pleafing variation of this 
hzenomenon ; the matter wrapt up in the in- 
Fide of this paper; being fomewhat more co- 
pious, or better conditioned, than that, which 
adhered to the other lately fpoken of. We 
took then this paper, and having unfolded 
it, and kept it difplayed in a dark place, we 
had the pleafure to fee a confiderable number 
of flames, of differing fizes and figures, dif- 
clofe themfelves: at the fame time ; and 
though moft of them were vivid, yet few of 
them continued long in the felf fame place, 
but they feemed frequently to change their 
fituations among themfelves,. as well as their 
figures, and extent ; or elfe new flames did 
inceffantly break forth in new places, ac- 
cording as the exhalations, that did copioufly 
and irregularly mingle with the contiguous 
air, did in feveral places happen to be in 
part, as it were, kindled by it 5 I fay, in 
part, becaufe, from the flames themfelves, 
as well as the unfhining parts of the filter, 
there did manifeftly afcend good ftore of 
fmoke, vifible by the light afforded by the 
fhining matter: and thefe flames did not 
keep a conftant tenour in their way of blaz- 
ing, but had their tremblings and emicati- 
ons, and thefe being ufually accompanied 
with changes of figure, and eruptions of 
light in feveral places at the fame time, it 
was a very pleafant fight to fee the whole 
area or furface of the difplayed filter look as 
the fky fometimes does, efpecially in hot 
countries, when the eye may perceive flafhes 
of lightning break forth in feveral places at 
once: but our corufcations, being as well 
more numerous, as innocent, made the filter 
appear almoft as variegated as marble paper ; 
but with this advantage, that, befides that 
the appearance was almoft perpetually chang- 
ing,. the yellow parts were not only coloured, 
but lucid, and afforded thofe, that looked on 
them with me, a delightful fpettacle, that 
lafted as long as we thought fit to gaze 
at 1, 


OssERVATION XII. 


Hive ftrongly fufpected, that the 
agitation, duly modified, of a difpofed 
matter, was at leaft one of the chief agents 
in the production .of light ; 1 was not dif- 
couraged, by finding that fhaking of the 
vial, or making the contained liquor more 
than lukewarm, would not produce any ap- 
parition of light : I was not, I fay, thereby 
difcouraged from trying, whether a more in- 
tenfe heat, which would communicate a brifk 
and various motion toa multitude of the cor- 
pufcles of the luciferous matter, difperfed 
through the liquor, would not do, what a 
fainter agitation was not able to perform, 
3 


I truoucnut alfo, it deferved to be tried, 
whether a confiderable variation of phzno- 
mena would not be confequent to our chang- 


‘ing the figure and capacity of the glafs; ef- 


pecially, if all immediate commerce between 
the cavity of the veffel, and the outward airy, 
were carefully prevented. 

In order to both thefe trials, I took fome 
fpoonfuls of aqueous liquor, impregnated 
with fome of the more foluble portion of the 
luciferous matter; which liquor, when it was 
fettled, was tranfparent, as having but an in- 
confiderable quantity (which could not eafily 
be feparated from it) of that muddy fub- 
ftance, formerly more than once mentioned. 
And this clear, liquor, which, (perhaps be- 
caufe of the abfence of that thicker fubftance) 
was, as it ought to be for my purpofe, fo 
faintly impregnated, that it would not, with 
fhaking, or a mild heat,. afford any light, 
was put into a round bolt-glafs, whofe glo- 
bous part was capable of holding three or 
four times as much, and whofe ftem (or. 
pipe). was proportionable in widenefs to it, 
and above a foot in length. Having care- 
fully ftopt this veflel. with a cork and fealing- 
wax, it was in the night-time fes in fuch a 
pofture, that, by the intervention of fand, it 
might be heated without breaking, (as other - 
wife it would have been in danger of doing, 
and when the ball was made fo hot, that £ 
could not well endure it im my naked hand, 
I fpeedily removed the veffel into a dark 
place, and having fhaken the liquor, I per- 
ceived a light to break forth in the ball, 
which prefently diffufed itfelf thorough the 
whole cavity of it, but as quickly difappear- 
ed. And fome time after, efpecia:ly upon 
thaking the glafs, the light would break forth 
again, and foon after vanifh ; and thefe ful- 
gurations or flafhings of light continued for 
a while to appear now and then; but were 
unequal, both as to their extent, vividnefs, 
and duration; and when the liquor grew cold, 
they ceafed quite. 


Oxse RVATION XIII. 


UT whilft it was yet confiderably hot, I 
thought fit to try, whether by breaking 

the liquor by a ftrong concuffion, fome lucid 
fubftance would not be made to pafs out of the 
globous into the cylindrical part, and fo vary 
the phenomena. And to this purpofe, hav- 
ing violently fhaken the liquor at feveral 
times, with paufes interpofed, I perceived 
fome confiderable portions of the lucid matter 
to afcend into the pipe; and particularly 
orice I had the pleafure to fee a portion of 
fhining fubftance, about the bignels of a fil- 
bert, or a {mall almond, mount directly up- 
wards like a flame, but not very {wiftly, 
from the globous part of the glafs, all along 
the pipe, till it reached the upper past of it. - 
Andat other times, fuch flames afcended into 
the pipe, but not fo high; whence many 
would have confidently inferred a pofitive le- 
vity in flame ; which yet I forbear to con- 
clude, becaufe 1 once (at leaft) obferved, 
one 


Of the Way of 


one of thefe portions of fhining matter to 
defcend from the higher to the lower part of 
-the ftem, ftill retaining its lucidnefs all the 
way. : : 

I cannot now. ftay to debate; whether 
the phznomena; appearing in this glafs, 
may -illuftrate, or facilitate the explication of 
what happens in the production and motions 
of fome of thofe meteors, that are called 
fiery ; fuch as the Ignis Lambens; falling 
ftars, frequent lightnings without thunder, 
in hot fummer-nights, and that wandering 
fame, called Ignis Fatuus : And whether or 
no; it may be faid, that when fuch bodies 
are generated, there happens to be a conven- 
tion of particles fo affociated, that they mu- 
tually agitate each other, or are fitted to be 
agitated by a pervading ethereal fubftance, 
‘and put into a motion, like that, which in 
the lately mentioned portions of our fhining 
matter, was able to produce light ? 


OBSERVATION XIV, 


UT, inftead of purfuing this enquiry, I 
fhall relate to youa phzenomenon, that 

to me, as well as thofe I fhewed it to, was 
not a little delightful. For having, by a con- 
cuffion, fit for that purpefe, as it were fpread 
the liquor at once all over the infide of the 
globe, and of part of the ftem, it was plea- 
fant to behold, how the luciferous matter, 
dividing itfelf varioufly in its paffage down- 
wards, adorned the whole cavity of the glafs 
with a company of fmall lucid bodies, that 
both fhined and twinkled, like fo many little 
ftars, adorning the celeftial globe; and the 
pleafantnefs of the fpectacle was increafed, 
by their haying, manifeft motions, as well as 
true light, The flownefs of their defcent, in 
lines, many of them very oblique, made this 
pleafant fight laft the longer; and having 
more than once reiterated the experiment, 
(though not ftill with equal fuccefs,) it af- 
forded me fome varied phenomena ;_ which 
I fhall now forbear to mention, both becaufe 
I want time to write, and am weary of writ- 
ing, as I fear you may be of reading. And 
therefore I fhall here conclude your trouble 
and my own, as foon as I fhall have added 
the two following particulars, 


pr epar ing 5 &C 
| Osservatiton XV. | « 


‘ie firft whereof is.this, that having if 
{uch a bolt-glafs, as has been lately: de- 
{cribed; given.purpofely and heedfully a cer- 
tain kind of ftrong fhake to the included li- 
quor, when it was at a due degree of heat; 
(which was not intenfe) I obferved, that on 
one fide of the globous part of the giafs; and 
above the body of the liquor, there was ge- 
nerated, as it were; a great {park of lucid 
matter, about the bignefs of a pin’s head; 
and yet hence; (as I expected) there quickly 
was a flame or light diffufed through the ca- 
pacity of the globe, where it foon after va- 
nifhed. From which phasnomena; and fome 
others of affinity to it, whether it may be 
argued, that this was a true fame; which 
from a very {mall beginning, was increafed 
by propagation; and kindled the difpofed 
exhalations; that it found difperfed through- 
out the cavity of the glafs; or, that the mo- 
tion of all light is not neceffarily inftantane- 
ous, fince the progrefs of it, even in fo fmall 
a {pace as our glafs comprized; was difcern- 
able; I have not now the leifure to debate; 
but muft haften to the laft of the two pro: 
mifed particulars, which is, 


OBSERVATION XVI; 


HAT, (not hete to mention, how I 
have preferved a diftilled luciferous 
matter, both with and without additaments 
in a confiftent form) to try how long I could 
preferve our liquor, in a capacity to exhibit 
fuch pleafing phenomena, without giving it 
new air from time to time, but only by keep» 
ing in the fpirituous parts; I caufed the ftem 
to be hermetically fealed ; prefuming, that, 
notwithftanding this, I could; by a certain 
cautious way of holding the veffel, fafely 
bring the included liquor to an heat, fuffici- 
ently intenfe, to afford us the phanomena of 
light. In which fippofition I was not mif- 
ee fince the laft recited phznomenon, 
befides fome others, was made in this her- 
metically fealed veffel, in which the con- 
tained liquor does, as I this night tried, con- 
tinue fit for that purpofe. 


OF THE 


Way of preparing the AERIAL NOCTILUCA. 


| HE feveral phenomena of our aerial 
phofphorus or noétiluca, wherewith 
_ you have hitherto been entertained, 
have, I doubt not, raifed in you a prefling 
curiofiry to know, of what matter this felf- 
fhining fubftance was made, and how that 
matter was prepared, to be capable of af- 
fording it. 


 ‘Toucn'two or three yeat's are now patt, 
fince I caufed to be made, more than once, 
in my furnaces, a phofphorus, not unlike that. 
of the learned Balduinus, (I {peak thus cau- 
tioufly, becaufe I am not fure, what particu- 
lar matter he employs, and I have brought 
more than one ‘fort of mineral bodies, to 
fhine ;) yet I forbore to divulge what I 

knew, 
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knew, becaufe (as I declared to fortie ctiriots 
men, that prefied me to doit;} Fwas willing 
to leave him the liberty of publifhing his in 
V¥entiom, But Siding he has not yet thotighte 


fit to impart it to the world, there appeared ~ 


the lefs caufe to expect, that the fecret of the 
tioctiluea, which is a much more valuable 
thing, would be fitddenly made public : and 
therefore, withdud long waiting any man’s 
leifiire, J refolved to impatt to the curious, 
(and particularly, fir, to your felf,) the 
knowledge of the matter F wrought upon, 
and forte directions how to manageit, And 
if purfuit of that refolution, | am willing to 
gratify the virtuefi with that very praceis 
(for fubftance) which ¥ fet down for my 
own remembrance, after } had the firft time 
actually made the.aerial noctiluca ; and which 


I afterwards depofited, fealed up, in the. 


hands of the very ingenious fecretary of the 
Royal Society, in the prefence of divers mem- 
bers of that illuftrious company. And 
though, fince that time, fome other trials 
have enabled me to obferve fome circum- 
ftances, pertinent to that purpofe; yet I 
thought fit to leave it as it was, that others 
finding themfelves, in fome fort, obliged to 
employ their own induftry, their trials may, 
as mine have done, produce an inftructive 
diverfification of effeéts, in an attempt, where 
experience invites me to think, that various 
degrees of fire and other circumftances, (and 
perhaps cafualties too) may diverfify the 
phenomena, and thereby both inrich the yet 
wanted and defigned hiftory of bght, and 
affift the {peculative, to accommodate a good 
hypothefis to them. Referving then for 
another time my latter remarks upon the ob- 
fervations and procefs, delivered m this pa- 
per, I thalk now only give you a few fhort 
advertifements about it. 

First, I will not pofitively affirm, that 
the matter, I employed, is the very fame, 
that was made ufe of, by the ingemious Ger- 
man chymifts in their noctihica ; for fome in- 
quifitive men have very lately told me, that 
the Germans mingle two or more diftillable 
materials ; whereas I employed but one mat- 
ter, capable of diftillation. 

Seconpiy, though all the twenty forego- 
ing obfervations, and moft of the ten addi- 
tional ones annexed to them, were made with 
that fubftance, which I guefs to be at leaft 
the chief, that is employed by the Germans, 
(which was done for a particular reafon, not 
needful to be here expreffed,) yet E frit 
thought, and upon my very firft trial, found, 
that it is poffible te make a noctiuca of a ae 
and pulverable fubftance, that, for ought 
can guefs, was never employed by Mr. Krafft, 
or thofe he had his fecret from. And befides 
this fécond fort of phofphorus’s, we made a 
third, that was obtained from a body, that 
never had been either a part, or an excre- 
tment, of 2 human body, hor was mingled 
‘with any thing, that had been fo. Bet 
though I found thefe felfthining fiuxbftances 
fomewhat, differing. from: thofe made of the 
diquer, hereafter to be named ; yet, I cannot 


flay at prefent to fay any thing more of thettt; 
being content to have intimated, that felf: 
Shining phofphorus’s have been aCuually ob- 
tained from more fingle fubjeéts, than one. 

Fairpi¥, to name the matter, though 
hever fo explicitely, would not, in my opi- 
nion, have fufficed to inform thofe, that would 
work upon it. For chymifts rhemfelves 
would, in all probability, work, (as hither- 
to, on other occafions, they have wreught) 
upon the volatile and faline, which they pre- 
fume to be the only {piricuous and noble parts 
of the concrete, throwing away the reft as 
ufelefs and abominable. And on this occa- 
fion, let me add, that } was the rather in- 
daced to fet down this procefs, that we may 
both obferve and thankfully acknowledge 
the wifdom and bounty of the great author 
of nature, who, for our encouragement to 
ftudy even his meaneft works, has been 
pleafed, in abody, that is commonly thought 
one of the defpicableft of the univerfe, to 
lodge fo glorious and excellent a thing, asa 
felf-fhining fubftance. 

Fourtuiy, And I {carce doubt, but this, 
though it will be admired now, will be much 
more prized hereafter, when it fhall be 
brought to greater perfection; and when 
men fhall have difcovered more of its ufes, 
which probably will be great in phyfic, and, 
perhaps I might add, to fome purpofes, 
oi few chymifts themfelves do yet dream 
of. 

Firruty, one thing remains, that, to 
fave ingenious men fome labour and charge, 
I think fit to give early notice of ; namely, 
that having, for trial fake, employed. the 1t- 
quor, hereafter to be named, without previ- 
ous fermentation of putrefaction; though 
it was proceeded with after the fame man- 
ner with that, whereby we obtained our noc-~ 
tiluca ; and though it afforded a fubftance, 
for colour and confiftence, not unlike our 
luciferous matter; yet I could not: find, 
that that fubftance would at all fhine. And. 
indeed, there are fo many cireumftances, 
whofe miftake may make the experiment 
mifcarry, (as I have found to my trouble, 
even fince the phofphorus, whofe phanomena 
are firft fet down, was made,) that, though 
I were not now in hafte, I fhould be content 
to take time to learn better from experience, 
how to inftruét others, before I venture to 
do it circumftantially ; and he, that hall, at 
the firft attempt, fucceed in preparing this 
liquor, fhall be thought by me, either a very 
fkilful, or a lucky operator. 

Sixruty- and laftly, that it may appear, 
as well by the very different preparations, as 
by the differing phenomena of the phofpho- 
tus hermeticus, and of the aerial noétiluca, 
that there is a great difparity betweert thofe 


lucid bodies, I fhail here briefly add the way 


we employed to make either the phofphorus 
Balduint, or fome other like it, (for I am 
not certain, what is the very way of that 
fearned man} as it was practifed in my fur- 
naces ; which, in fhort, is this, ; 
A Dis- 


AERIAL NOCTILUGA. 


A pissOLuTion being made of fine white 
chalk in good fpirit of nitre, or clean aqua 
fortis, it is to be filtrated thorough cap- 
paper, and the Clear folution is to be evapo- 
rated; till there remain a dry fubftance: with 
this white calx, you are to overlay the. infide 
of fome veffel, made of good earth, that 
will endure the fire, and that of a round 
figure, which is more convenient, than that 
of ordinary crucibles ; and to the matter con- 
tained in this veffel, you are to give for a- 
bout half an hour or an hour, (according to 
the largenefs of it, and other circumftances) 
a due degree of fire, which it is not eafy to 
hit, and which ordinarily requires a conve- 
niently fhaped veffel, whereby the flame or 
heat may be reverberated, till you perceive 
the matter to have acquired a difpofition, to 


‘retain the light, and then the earthen vef- . 


fel, which ufually ought to be fomewhat 
fhallow, and not to exceed many inches in 
diameter, is to have a cover of fine glafs or 
cryftal carefully cemented on to it, to pre- 
ferve it from its great enemy, the air. 

Wuat we have obferved, in profecuting 
this preparation, is not fo proper to be deli- 
vered at this time, when my hafte, as well 
as fome other things, make it more fit, that 
we fhould forthwith return to our aerial noéti- 
luca, of which, after the foregoing things have 
been premifed, it is time, that now there 
fhould follow the procefs, 


THE 


PROCESS. 


HERE was taken aconfiderable quan- 

tity of human urine, (becaufe the li- 
quor yields but a fmall proportion of lucife- 
rous ‘matter, ) that had been, (a good 
part of it at leaft ) for a competent while, 
digefted or putrified, before it was ufed. 
This liquor was diftilled with a moderate 
heat, till the {pirituous parts were drawn off; 
after which, the fuperfluous moifture alfo was 
abftraCted, (or evaporated away) till the re- 
maining fubftance was brought to the-confift- 
ence of a fomewhat thick fyrup, or a thin 
extract, This was well incorporated with 
about thrice its weight of fine white fand, 
and the mixture was put into a ftrong re- 
tort ; to which was joined a large receiver, 
in good part filled with water. Then, the 
two veffels being carefully luted together, 2 
naked fire was gradually adminiftered for five 
or fix hours, that all, that was either phleg- 
matic, or otherwife volatile, might come 
over firft. When this was done, the fre was 
increafed, and at length, for five or fix hours 
made, (NB) which it fhould be in this oper- 
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ation) as fttong and intenfe, as the furnace 
(which was not bad) was capable of giving. 
By this means, there came over good {tore of 
white fumes, almoft like thofe,; that appear 
in the diftillation of oil of vitriol ; and when 
thofe fumes were paft; and the receiver 
grew clear, they were after a while fucceeded 
by another fort; that feemed in the receiver 
to give a faint bluiffi light, almofl like that 
of little burning matches dipt in fulphur. 
And laft of all, the fire being very vehement, 
there pafled over another fubftance, that was 
judged more ponderous than the former, be- 


‘caufe (NB) much of it fell through the wa- 


ter to the bottom of the receiver: whence 
being taken out, (and partly even whilft it 
ftaid there) it appeared by feveral effects; 
and other phanomena; to be (as we expect- 
ed) of a luciferous nature. 

THe ways I-employed to make a felf- 
fhining fubftance, out of other matters than 
that expreffed in this procefs, I muft, for 
certain reafons, forbear to acquaint you with, 
at this time. 

I micut, from the foregoing procefs, take 
occafion to enquire; whether the matter, 
wherein the fhining faculty chiefly refides, do 
not confift, not (as one would expect) of the 
volatile and fpirituous parts of our animal li- 
quor, but of its (not abfolutely, but) more 
fixt falt, and ponderous foetid oil; affociated 
in a peculiar manner and proportion. And 
from thence I might take a rife; to propofe 
my conjectures of the caufe of the lucidnefs 


of our luciferous matters and alfo; both to 


add fomewhat to what, (two or three years 
ago) I wrote about the defpifed fapa of 
urine, in reference’to fome uncommon men- 
ftruums; and to make enquiry into other 
things relating to the nature of light and 
flame, efpecially as found in our noétiluca : 
thefe.things, I jay, I might hence take occa- 
fion to propofe.my thoughts of ; but want of 
time, together with hopes of further difco- 
veries, make me willing to defer the doing; 
it, till I fhall have more leifure to frame 
conjectures, and perhaps more phzenomena 
to ground them upon. In the mean while, 
that, I may no further lengthen a letter too 
prolix already, by apologies for myfelf, or 
compliments to you; I fhall at prefent only 
beg the favour of your candid animadverfi- 
ons upon what I have written, and of thofe 
fingular obfervations ] hear you have made, 
about the light of ftinking fifhes; both 
which, you need not doubt; will be as wel- 
come, as, I doubt not; they will prove in- 
ftructive to, 
ER; 


Your moft affectionate; 
and moft humble feivant, 
R. B. 


ANEW 


37 


28 


ABCD is a veffel of latton well fodered every where. 


NEW LAMP 


Contrived by the Honourable 


ROBERT BOYLE, Elq; 
‘Firft printed in Hooke’s Philof. Collett. N° ii. p- 33- 4m 1680. 


BC, EF, are two bottoms fo- 
dered to that veffel. -F G is a pipe fodered to the bottoms aforefaid, and whofe aper- 
ture is in the great cavity F A, H isa hole in the pipe F G, opening between the two 
bottoms BC, EF. [is another hole, to which is fodered a pipe IG bended upwards 
atG. PP isa little veffel fit to receive the wick of the lamp. LM isa flender pipe 
open at both ends, and fodered to the cover A D in L, and to the bottom EF in M; 
fo that by that pipe the external air may communicate between the two bottoms, . without 
penetrating intothe cavity AF. N is a fhort pipe fodered toa hole in the cover A D, 
fo that thereby one may pour oil into the cavity AF ; and ftop it afterwards very clofe 


with cork. 


OR the filling up of this engine, you 
f= ftop the aperture G of the pipe 
1G with a long pin fitted for that 
purpofe, and the upper end of the pipe L M 


‘muft be {topped too : then pour in your oil 


by the aperture N ; which done, this fame 
aperture N is to be fhut up exactly, and both 
the others to be opened, viz. G and L. 
Then it will come to pafs, that the oil through 
the pipe IG will run and fill the veffel P, 
until its fuperficies: bein the fame level with 
the hole H and no more, as might be eafily 
demontftrated. 

Now it is eafy to fee, that this lamp:is free 
from all the inconveniences the lamp of Car- 


-dan is fubject to ; for, 


1, THE air doth not get into it by. ftarts, 
or gluts, as it doth in Cardaz’slamp; but 


“when the oil-in PP being wafted by the 


‘flame, comes to: have its fuperficies lower than 
the hole H; the oil fromthe cavity A-F’ runs 
mto PP gently, becaufe its place, left in the 
cavity A F, is eafily fupplied by the external 
air, which thorough the pipe L-M and the 
hole H gets up into the-faid cavity A F. 

2, When the air contained in the cavity 
AF comes to be rarified by fome heat, it 
drives out much oil, and fo is able to choak 


_ Cardan’s lamp ; but in this, the oil being fo 


driven out, gets into the {pace between the two 


bottoms, as well as into the veffel PP.: now 
the faid fpace between the two bottoms, by rea- 
fon of its largenefs, receiving twenty or thirty 
times more oil than the veffel P P, it follows, 
that the fuperficies of the oil therein rifeth 
twenty or thirty times lefs, than if all the oil 
had been driven into the faid veffel. There- 
fore, when we fill the lamp, we muft take 
care, that the pipe L may be well fhut, fo 
that the air between the two bottoms, finding 
no iffue, may keep the oil from filling that 
{pace, which by that means, .when the hole 
L is open, will be fit to receive the oil driven 
by the rarefaction of the air in the cavity 
AF, : 

3. Tue oil being always kept almoft at 
the fame diftance from the flame, the wick 
will not be quickly confumed. 

4. You have the conveniency to put new 
oil into the lamp, without moving or extin- 
guifhing the fame; for you need but fhut up 
G and L, and pour the oil through \N, as hath 
been faid in the beginning. | 
. AttuHouGu this lamp cannot ferve for all 
the ufes, that may be expected from the ma- 
ny contrivances publifhed in the year 1677, 
by Mr. Hooke, yet it may be looked upon as 
ufeful too, becaufe it is eafy to be made good 
and cheap without incumbrance, and-fo may 
do very well for ordinary ufe. 
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DISCOURSE 
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ABOVE 


R EASON 


INQUIRING 


Whether a PutiosopHer fhould admit. there are any fuch. 


To which are annexed by the PusiisHER (for the affinity-of:the fubje@s) 


some ADVICES about judging of THINGS, 


faid to tranfteend REASON. 


An ADVERTISEMENT. 


HE: latter of the two following dia- 

§ — logues is but a part of  difcourfe, con- 
fifting of fome conferences, whereof that 
was neither the firft nor the laft. This it 
was thought fit the reader fhould have notice 
of, that he may the more eafily guefs upon 
what account it is, that fome claufes in the 
firft page, (and perhaps a few other paffages 
elfewhere,) contain fomewhat, that appears not 
altogether the fame it would have done, if 
there had been no need: to make any altera- 
tion at all in that page, But becaule, 
though there was a cohnection between that 
dialogue and the reft of the papers, from 


which it. is difmembered, yet its dependency 
upon the others. is not fo very- great, but 
that the. publifher thought the divulging of ir 
might be ufeful and feafonable ; and there- 
fore finding, that want of leifure, and much 
diffidence, made the author unwilling to re- 
vife, and part with the other papers, that ac- 
companied this, which now comes forth ; he 
prevailed with him to fuffer that dialogue to 
take its fortune, which the publifher hopes 
may be fuch, as may encourage the author to 
communicate what he has further meditated 
upon fuch fubjects, 


A DISCOURSE of THINGS above REASON. 


The fpeakers are, Sophronius, Eugenius, Py- 
rocles, and Timotheus. 


Eugen. HE  ferioufnefs you yet re- 
tain in your looks, and the 
pofture we found you in at 

our entrance, makes me fear thefe two gen- 

tlemen and I are unfeafonable intruders, that 
are fo unhappy as to difturb your medita- 
tions, 

_ Sopbron, Inst AD of doing that, you will 
much promote them, if you pleafe to accom- 
pany me in them: for the fubject, that bufied 
my thoughts, is both fo abftrufe and fo im- 
portant, that ic needs more than one to con- 
fider it, and deferves, that he fhould be a far 
better confiderer than I, whe therefore muft 


4 


think myfelf far lefs fit for that tafk than 
you. 

Eugen, I wut punifh the flattery of thefe 

laft words, by declining to make any return 
to it. . 
Pyroc. Anp I, gentlemen, to prevent the 
lofs of time and words between you, fhall, 
without farther ceremony, afk Sophronius, 
what his thoughts were employed about when 
we came in, ) 

Sopbron. 1 was then mufing ‘upon a fub- 
ject, that was newly propofed to me by our 
common friend 4Arnobius, who would needs 
have my opinion, whether, andif atall, how 
far, we may employ our reafonings about 
things that are above our reafon, as Chriftians 
grant fome myfteries of their religion to be. 


Eugen, 


40 


A DISCOURSE of THINGS 


Eugen, Ie, by things above reafon, be 
meant only thofe, that are undifcoverable by 
reafon without revelation; I fhould not he- 
fitate to fay, that there-may bevdivers things 
of that kind! for the free degrees of God, 
and his determinations concerning the go- 
vernment of the world, and the future ftate 
of mankind (to name now no others) are 
things, which no human reafon can pry into; 
but muft owe the fundamental difgowery it 
makes of them to the revelation ef him; 
whofe purpofes they are. 

Bur if; by things above reafon, be ineant 
fuch, as though delivered in words free from 
darknefs and ambiguity; are not to be con- 
ceived, and comprehended by our yational 
faculty, I fhall freely confefs; that I fcarce 
know what to fay upon fo unufual and fu- 
blime a fubject. . 

Pyroc. For my party gentlernep; I think 
it were very requifite to be fure in the firft 
place, that the fubject of our difcourfes is 
not chimerical, but that we can really know, 
that there are things we cannot comprehend; 
though they be propofed to us in expfeffions 
no lefs clear than fuch; as would fuffice to 
make other things intelligible to us: _ 

Sophron: Your cautioufnefs, Pyrocles, mutt 
hot he. rejected by me; who when, before 
you came in, I was putting my thoughts in- 
to fome order, judged it unfit to confider, 
either how one might know what things were 
to be looked on as above reafon; how far we 
may difcourfe of them; orwhether or no any 
fupernaturally revealed propofitions, fuch as 
divines call articles of faith, ought to be 
reckoned among them, till I fhould have firft 
ferioufly enquired, whether in general we 
ought to admit any fuch objects of our con- 
templation, as thefe, and the like queftions 
f{uppofe. 

Eugen. 1 nope then, that this being the 
firft thing you putpofed to enquire into, we 
may, without too much boldnefs, defire to 
know what came into your mind about it, 

Sophron, tr I had brought my confidera- 
tions to an iffue upon that fubject, I fhould,with 
lefs reluctancy, acquaint you with them; but 
fince [have yet made but an imperfect progrefs 
in my enquiry, inftead of delivering any po- 
fitive opinion upon fo abftrufe a fubject, I 
fhall only tellyou, that, as far as I could yet 
difcern, it feemed tome, that among the ob- 
jects our reafon may contemplate, there are 
fome, whofe nature we cannot comprehend; 
others, whofe attributes or a¢tions are fuch, 
as that we cannot underftand how they fhould 
belong to the fubject, or elfe that we cannot 
conceive how they fhould confift with fome 
acknowledged truth. 

Eugen. So that, if l apprehend you right, 
you do not only admit fome things to be a- 
bove reafon, but make no lefs than three forts 
of them. 

Sopkron, Ir you will needs have two of 
them to be coincident, I fhall not much con- 
tend; but, I think, the number you have 
named may, without any great inconveni- 
ence, be admitted: for by things above rea-~ 


fon, I here underftand (not falfe or abfurd 
ones, but) fitch, as though the intelle&t fees 
fufficient caufe (whether on the fcore of ex- 
perience; -authentic ,teftimony, or mathema- 
tical demonffration) to affent tq 3 yet it fintls 
itfelf redueed; when-it is converfant about 
them, to be fo with a notable and peculiar 
<difadvantage: and this difadvantage does 
ufually proceed; either from the nature of the 
thing propofed; which is fuch; that we can- 
notifufficiently cemprehend it; or from our 
not being able to conceive the manner of its 
éxifting and operating ; or from this, that it 
involves fome notion or propofition, that we 
fee not how to recogcile with gome other 
things that we are parfwaded to bea truth. 
The firft of thefe three forts of things may, 
for brevity and diftinétion fake,’ be called in- 
comprehenfible, the fecond inexplicable, 
and the third unfociabte. But for -fear left 
the fhortnefs I have ufed in my expréffions 
may have kept them from being fo clear, I 
fhall formewhat more explicitely reckon up 
thé three forts of things, that feem to me 


“above reafon: 


True firft confiftsof thofe, whofe nature is 
not diftinctly and adequately comprehenfible 
by us: to which fort perhaps we may refer 
all thofe intellectual beings (if it be-eranted 
that there are fuch) as are by nature of a 
higher order thaa human fouls. To which 
fort'fome of the angels (at leaft of the good: 
ones) may probably belong ; hut more than 
probably we may refer to this head the di- 
vine author of nature and of our fouls, Al- 
mighty God, whofe perfections are fo bound- 
lefs; and his nature -fo very fingular, that ic 
is no lefs weaknefs than prefumption to ima- 
gine, that fuch finite beings as our fouls can 
frame full and adequate ideas of them. We 
may indeed know by the confideration of his 
works, and particularly thofe parts of them 
that we ourfelves are, both that he is,, and in 
a great meafure what he is not; butto un- 
derftand throughly what he is, is a tafk too 
great for any but his own infinite intelle@ : and 
therefore, I think, we may truly call this im- 
menfe object, in the newly declared fenfe, 
fupra-inteHeciual. 

Eugen. I supposk I may now afk, what 
is the fecond fort of things above reafon ? 

Sophron. Vr confifts of fuch, as though 
we cannot deny that they are, yet we can- 
not clearly and fatisfactorily conceive, how 
they can be fuch as we acknowledge they 
are. As how matter can be infinitely, (or 
which is all one, in our prefent difcourfe, in- 
definitely) civifible; and how there fhould 
be fuch an incommenfurablenefs betwixt the 
fide and diagonal of a fquare, that nc mea- 
fure, how fmall foever, can adequately mea- 
fure both the one and the other. 

THAT matter is endlefly divifible, is not 
only the affertion of riffotle and the fchools, 
but generally embraced by thofe rigid rea- 
foners, geomietricians themfelves ; and may be 
farther confirmed by the other inftance of the 
fide and diagonal of a fquare, whofe incom- 
menfurablenefs is believed upon no lefs firm 
a proof, 


Hostadlby Google 


above REASON. 


a proof, than'a demonftration of Euclid, and 
was fo: known a truth among the antients, 
that Plato is faid to have pronounced him 
tather a beaft than a man, that was-a ftran- 
ger to it. And yet if continued quantity be 
not divifible without ftop; how can we con- 
ceive but that there may be found fome de- 
terminate part of the fide of a fquare, which 
being often enough repeated, would exactly 
meafure the diagonal too. But though ma- 
‘thematical demonftrations affure us, that 
‘thefe things are fo, yet thofe, that have ftrain- 
ed their brains, have not been able clearly to 
conceive how it fhould be poffible, that a 
dine (for inftance) of not a quarter of an 
inch long fhould be ftill divifible into leffer 
and leffer portions, withcut ever coming to 
an end of thofe fub-divifions ; or how among 
the innumerable differing partitions into ali- 
quot parts, that may be made of the fide of 
a {quare, not one of thofe parts can be found 
exactly to meafure fo fhort a line as the dia- 
gonal may be. 

Eugen, THERE is yet behind, Sopbronius, 
the third fort of thofe things, which, ac- 
cording: to you, furpafs our reafon. 

Sopbr. I satu name that too, Eugenius, 
as foon as I have premifed, that fome of the 
reafons, that moved me to refer fome inftances 
to this head, do not fo peculiarly belong to 
thofe inftances, but that they may be appli- 
cable to others, which it was thought con- 
venient to refer to the fecond or firft of the 
foregoing heads: and this being once intima- 
ted, I thall proceed to tell you, that the 
third fort of things, that feem to furpafs our 
reafon, confifts of thofe, to which the rules 
and axioms and notions, whereby we judge 
of the truth and falfhood of ordinary, or 
other things, feem not to agree, 

Tus third fort being fuch as are in¢um- 
bred with difficulties or objections, that can- 
not directly and fatisfactorily be removed by 
them, that acquiefce in the received rules of 
fubordinate fciences, and do reafon but at the 
common rate, fuch objects of contemplation 
as this third fort confifts of, having fome- 
thing belonging to them, that feems not re- 
concilable with fome very manifeft, or at 
leaft acknowledged truths, 

Turis it may here fuffice to make out. by 
a couple of inftances, the one of a moral. 
the other of a mathematical nature. And 
firft, that man has a free will, in reference 
at leaft ta civil matters, .is the general con- 
feffion of mankind: all the laws, that forbid 
and punifh. murder, adultery, theft, and 
ather crimes, being founded on a fuppofition, 


that men have a power to forbear commit-- 


ting thems and the fenfe men have of their’ 
being pofleft. of this power over their own. 
actions is great enough to make malefactors 
acknowledge their punifhments to be juit, 


being no lefs condemned by their own con-. 


{eiences, than by their judges. 

ANp, yet (fame Socinians, and fome few 
others. excepted) the generality of mankind, 
whether Chriftians, Jews, Mahometans, or 


Fieathens, afcribe to God an infallible pre-_ 
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{cience of human aétions, 


which is fuppofed 


by the belief of prophecies, and the recourfe 


‘fo oracles; by one or other of which two 
ways the embracers of the fevera] religions 
newly mentioned have endeavoured and ex: 
pected to receive the informations of futyre 
things, and fuch as depend upon the actings 
of men. But how a certain fore-knowledge 
can be had of contingent things, and fuch 
as depend upon the free will of man, is that, 
which many great wits, that have folicitoufly 
tried; have found themfelves unable clearly 
to comprehend ; nor is it much to be admired, 
that they fhould be puzzled to conceive, how 
an infinitely perfect being fhould want pre- 
fcience, or that their will fhould want that 
liberty, whereof they feel in themifelves the 
almott perpetual exercife, 

THe other inftance I promifed you, Eux- 
genius, is afforded me by. geometricians + for 
thefe (you know) teach the divifibility of 
quantity 22 infinitum, or without {top, to be 
mathematically demonftrable. Give me leave 
then to propofe to you a ftrait line of three 
foot long divided into two parts; the one 
double to the other. I fuppofe then, that 
according to their doétrine a line of two 
foot is divifible into infinite parts, or it is 
not: if you fay it is not, you contradi@ the 
demonftrations of the geometricians; if you 
fay that it is, then you mutt confefs, either 
that the line of one foot is divifible into as 
many parts as the line of two foot, though 
the one be but half the other, or elfe that 
the infinite parts, into which the line of one 
foot is granted to be divifible, is exceeded 
in number by the parts, into which the line 
of two foot is divifible, and confequently 
that the line of two foot has a multitude of 
parts greater than infinite. Which reafon- 
ings may let us fee, that we may be reduced 
either to rejeét inferences legitimately drawn 
from manifeft or granted truths, or to ad- 
mit conclufions, that appear abfurd; if we 
will have all the common rules, whereby we 
judge of other things, to be applicable to in- 
finites, 

AnD now, gentlemen, having acquainted 
you with what forts of things feem to be 
above reafon, I muft, to prevent miftakes, 
defire you to take along with you this ad- 
vertifement; that though the noblenefs and 
difficulty of fo uncultivated a fubje& incli- 
ned me to offer fomething towards the elu- 
cidating of it, by forting thofe things into 
three kinds; yet I thall not, and need not 
in this conference, infift on them feverally, 
ar lay any ftrefs on this partition. For 
though I have above intimated, that a pro- 
pofition may fpeak of fomewhat that is fu- 
pra-intellectual, or elfe contain fomewhat, 
which we cannot conceive how it may be 
true; or laftly teach us fomewhat for a truth, 
that we cannot reconcile with fome other 
thing, that we are convinced is true; yet if 
but any one of thefe have true inftances be- 


longing to it, that may fuffice for my main 


purpofe in this place, where I need only 
fhew in general, that there may be things, 
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that furpafs our reafon, at leaft fo far, that 
they are not to be judged of by the fame 
meafures and rules, by which men are wont 
to judge of ordinary things, for which rea- 
fon I fhall often give them one common 
name, calling them priviledged things. 

Eugen. Mzruings that to manifeft the 
imperfections of our reafon, in reference to 
what you call priviledged things, you need 
not have recourfe to the unfathomable abyfies 
of the divine nature, fince for aught I know, 
Pyrocles, as well as I, may be non-plus’d by 
an inftance, that came into my mind de compo- 
fitione coutintt. 

Tiwoth, Since Sophronius has not thought 
fit to give us any of the arguments of the 
contending parties, I fhall be glad to know 
what difficulty occurred to you. 

Eugen, Suppose a great circle divided in- 
to its three hundred and fixty degrees; and 
fuppofe, that as great a number as you pleafe, 
or can conceive, of ftrait lines, be drawn 
from the feveral defignable parts of fome one 
of thefe degrees to the centre; it is manifeft, 
that the degrees being equal, as many lines 
may be drawn from any, and fo from every 
one of the others, as from that degree, which 
was pitched upon. 

Tuen fuppofe a circular arch, equal to 
the affumed degree, to be further bent into 
the circumference of a little circle, having 
the fame centre with a great one, it follows 
from the nature of a circle, and has been 
geometrically demonitrated, that the femi- 
diameters of a circle, how many foever they 
be, can no where touch one another but in 
the centre. Whence it is evident, that all 
the lines, that are drawn from the circumfe- 
rence to the centre of the greater circle, muft 
pafs by differing points of the circumference 
of the fmaller, (for elfe they would touch 
one another before they arrive at the centre) 
and confequently, that as many lines foever, 
as can even mentally be drawn from the fe- 
veral points of the circumference of the great 
circle to the common centre of both circles, 
muft all pafs through different points of the 
little circle, and thereby divide it into as 
many parts (proportionably {maller) as the 
greater circle is divided into: fo that here 
the circumference of the leffer circle prefents 
us with a curve line, which was not poffibly 
divifible into more parts than an arch of one 
degree, or the three hundred and fixtieth 
part of the circumference of the greater cir- 
cle, and yet, without being lengthned, be- 
comes divifible into as many parts as the 
whole circumference of the fame greater cir- 
cle. And though we fhould fuppofe the cir- 
cumference of the internal circle not to ex- 
ceed one inch, and that of the exterior cir- 
cle to exceed the circumference of the ter- 
reftrial globe, or even of the firmament it- 
felf, yet ftill the demonftration would hold, 
and all the lines drawn from this vaft circle 
would find diftiné& points in the leffer, to 
pafs through to their common centre, 

Timoth. Tuoucu I will not pretend to 
confirm what Sophronius has been proving, 


by adding arguments a@ priori; yet I fhall 
venture to fay, that I think it very agreeable 
both to the nature of God and to that of 
man, that what he has endeavoured to prove 
true fhould be fo; for we men miftake and 
flatter human nature too much, when we 
think our faculties of underitanding fo unli- 
mited, both in point of capacity and of ex- 
tent, and fo free and unprepoffeft, as many 
philofophers feem to fuppofe. For, whatever 
our felf-love may incline us to imagine, we 
are really but created and finite beings (and 
that probably of none of the higheft orders 
of intelle¢étual creatures ;) and we come into 
the world but fuch, as it pleafed the almigh- 
ty and moft free author of our nature to 
make us. And from this dependency and 
limitednefs of our natures, it follows not on- 
ly, that we may be (for I now difpute not 
whether we are) born with certain conge- 
nit notions and impreffions and appetites or 
tendencies of mind ; but alfo that the means 
or meafures, which are furnifhed us to employ 
in the fearching or judging of truth, are but 
fuch as are proportionable to God’s defigns 
in creating us, and therefore may probably 
be fuppofed not to be capable of reaching to 
all kinds, or if you pleafe of truths, many 
of which may be unneceffary for us to know 
here, and fome ‘may be referved, partly to 
make us fenfible of the imperfections of our 
natures, and partly to make us afpire to that 
condition, wherein our faculties fhall be much 
enlarged and heightned, It feems not there- 
fore unreafonable to think, both that God 
has made our faculties fo limited, that in 
our prefent mortal condition there fhould be 
fome objects beyond the comprehenfion of 
our intelleéts; that is, that fome of his crea~ 
tures fhould not be able perfectly to under- 
ftand fome others, and yet that he has given 
us light enough to perceive, that we cannot 
attain to a clear and full knowledge of them. 

Pyroc. I THINK, Sophronius, that I now 
underftand what you mean by things above 
reafon, or as you (not unfitly) ftiled them, 
priviledged things: but I prefume you need 
not be told, that to explain the fenfe of a 
propofition, and to make out the truth of it, 
(unlefs in common notions, or things evident 
by their own light) are always two things, 
and oftentimes two very diftant ones. 

Sophr. I nzED not fcruple, Pyrocles, to 
grant the truth of what you fay, but I muft 
not fo eafily admit your application of it; 
for among the examples I have been propo- 
fing, there are fome at leaft, that do not on- 
ly declare what I mean by things above rea- 
fon, but are inftances, and coniequently may 
be proofs, that fuch things there are. And 
to thofe I could have added others, if I had 
thought it unlikely, that in the progreis of 
our conference, there may be occafions of- 
fered of mentioning them more opportunely. 

Pyroc. 1 wave long thought, that the wit 
of man was able to lay a fine varnifh upon 
any thing, that it would recommend ; but I 
have not till now found reafon fet a work to de- 
grade itfelf, as if it were a noble exercife of 
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its power to eftablifh its own impotency. 
ren indeed it is ftrange to me, how you 
would have our reafon comprehend and reach 
things, that you yourfelf confefs to be above 
reafon, which is, methinks, as if we were 
told, that we may fee things with our eyes, 
that are invifible. 

Sophr. 1 po not think that it is to degrade 
the underftanding, to refufe to idolize it; and 
it is not an injury to reafon,; to think it a 
limited faculty, but an injury to the author 
of it, to think man’s underftanding infinite 
like his. And if what I propofed be well 
grounded, I affign reafon its moft noble and 
genuine exercife, which is to clofe with dif- 
covered truths, in whofe embraces the per- 
fection of the intellect too much confifts, to 
_fuffer that perfective action to be juftly dif- 
paraging to it: and a fincere underftanding 
1s to give, or refufe its affent to propofitions, 
according as they are or are not true, not 
according as we could or could not wifh they 
were fo; and methinks it were fomewhat 
ftrange, that impartiality fhould be made a 
difparagement in a judge. But, Pyrocles, 
leaving the reflection, with which you ufher- 
ed in your objection, I fhall now confider 
the argument itfelf, which being the weigh- 
tieft, that can be framed againft the opinion 
you oppofe, I fhall beg leave to offer fome 
confiderations, wherein I fhall endeavour to 
an{wer it, both by proving my opinion by ex- 
perience, and by fhewing that experience not 
to be difagreeable to reafon. 

Pyroc. 1 sHatt very willingly liften to 
what you have to fay on fuch a fubject. 

Sopbr. I saxt then in the firft place al- 
ledge the experience of many perfons, and 
divers of them great wits, who have per- 
plexed themfelves to reconcile, I fay, not 
the grace of God, but even his prefcience to 
the liberty of man’s will, even in bare mo- 
ral actions : and I have found partly by their 
writings, and by difcourfe with fome of 
them, that the moft towering and fubtle fort 
of fpeculators, metaphyficians, and mathe- 
maticians, perchance after much racking of 
their brains, confefs themfelves quite baffled 
by the unconquerable difficulties they met 
with, not only in fuch abftrufe fubjects as 
the nature of God, or of the human foul, 
but in the nature of what belongs in com- 
mon to the moft obvious bodies in the world, 
and even to the leaft portions of them. You 
will eafily guefs, that I have my eye on that 
famous controverfy, whether or no a conti- 
nued quantity (which every body, as having 
length, breadth, depth, muft be allowed to 
have) be made up of indivifibles. Of the 
perplexing difficulties of this controverfy I 
might give you divers confeffions, or com- 
plaints made by a fort of men too much ac- 
cuftomed to bold affertions and fubtle argu- 
ments, to be much difpofed to make acknow- 
ledgments of that kind: but I fhall content 
myfelf with the teftimony, which one of the 
more famous modern fchoolmen gives both 
of himfelf and other learned men, and which, 
if I well remember; he thus expreffes. .2- 


gredimur continui compofitionem, cujus bucufque Wi. 


non fuperata difficultas omnium dofforum male Thyt 


ingenia vexavit, neque ullus fuit, qui illam non 
pene infuperabilem aguofcat. Hance plerigue 
terminorim obfcuritate, illorumgue replicatis €9 
implicatis diftinionibus, €9 fubdiftinttionibus 
obtenebrant, ne aperté capian‘ur defperanies 
rem poffe alio modo trattari, nequ> rationis lu- 
cem fuftinere, fed neceffario confufonis tenebris 
obtegendam, ne argumentorum evidentid dete- 
gatur. 

Anp though he had not been thus candid 
in his confeflion, yet what he fays might be 
eafily concluded by him, that fhall duly 
weigh, with how great, though not equal 
force of arguments, each of the contending 
parties imputes to the opinion it oppofes 
great and intolerable abfurdities, as contained 
in it, or legitimately deducible from it. 

Eugen. 1 wave not the vanity to think, 
that the weaknefs of my reafon ought to 
make another diffident of the ftrength of his: 
but as to myfelf, what Sopbronius has been 
faying cannot but be confirmed by feveral 
trials, wherein having exerted the {mall ahi- 
lities I had, to clear up to mylelf fome of the 
difficulties about infinites, I perceived, to 
my trouble, that my fpeculations fatisfied 
me of nothing fo much, as the difpropor- 
tionatenefs of thofe abftrufe fubjects to my 
reafon. But, Sophronius, may it not be well 
objected, that though the inftances you have 
given have not been hitherto cleared by the 
light of reafon ; yet it is probable they may 
be fo hereafter, confidering how great pro- 
grefs is, from time to time, made in the 
difcoveries of nature, in this learned age of 
ours ? 

Sophy. In anfwer to this queftion, Euge- 
mius, give me leave to tell you firft, that you 
allow my paft difcourfe to hold good, for 
aught yet appears to the contrary: whence 
it will follow, that your objeétion is grounded 
upon a hope, or at moft a conjecture, about 
which I need not therefore trouble myfelf, 
till fome new difcoveries about the things in 
queftion engage me to a new confideration 
of them. But in the mean while, give me 
leave to reprefent to you in the fecond place, 
that though I am very willing to believe, as 
well as I both defire and hope it, that this 
inquifitive age we live in will produce difco- 
veries, that will explicate divers of the more 
hidden myfteries of nature, yet I expeat, that 
thefe difcoveries will chiefly concern thofe 
things, which either we are ignorant of for 
want of a competent hiitory of nature, or 
we miftake by reafon of erroneous prepof- 
feffions, or for want of freedom and atten- 
tion in our fpeculations, But I have not the 
like expectations as to all metaphyfical diffi- 
culties, (if I may fo call them,) wherein nei- 
ther matters of fact, nor the hypothefes of 
fubordinate parts of learning, are wont much 
to avail, But however it be as to other ab- 
itrufe objects, I am Very apt to think, that 
there are fome things relating to that infirice 
and moft monadical being (if I may fo fpeak)} 
that we call God, which will ftill remain in- 
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cortiprehenfible even to philofophical under- 
ftandings. And I can fcarce allow myfelf 
to hope to fee. thofe obftacles furmounted, 
that proceed not from any perfonal infirmity, 
or evitable faults, but from the limited na- 
ture of the intelleét. And to thefe two confi- 
derations, Exgenius, I fhall, in anfwer to your 
ye add this alfo; that as mens inqui- 
itivenefs may hereafter extricate fome of thofe 
erahd difficulties; that have hitherto per- 
plexed philofophers, fo it may poffibly lead 
them to difcover new-difficulties, more capa- 
ble than the firft of baffing human under- 
ftandings. For even among the things, 
wherewith we are already converfant, there 
are divers, which we think we know, only be- 
caufe we never, with due attention, tried, 
whether we can frame fuch ideas of them, as 
are clear and worthy for a rational feeker 
and lover of truth to acquiefce in. This 
the great intricacy, that confidering men find, 
in the notions commonly received of fpace, 
time, motion, &%c, and the difficulties of 
framing perfpicuous and fatisfactgry appre- 
henfions even of fuch obvious things, may 
render highly probable. We fee alfo, that 
the angle of contact, the doctrine of afymp- 
totes, and that of furd numbers and incom- 
menfurable lines, all which trouble nor com- 
mon accomptants and furveyors, (who, though 
they deal fo much in numbers and lines, {el- 
dom take notice of any of them) perplex 
the greateft mathematicians, and fome of 
them fo much, that they can rather demon- 
ftrate, that fuch affections belong to them, 
than they can conceive how they can do fo. 
All which may render it probable, that mens 
growing curiofity is not more likely to find 
the folutions of fome difficulties, than to take 
notice of other things, that may prove more 
infuperable than they. ‘ 

Tim. Tuis conjecture of yours, Saphro- 


* #ids, is not a little favoured by the rota Ari- 


ftotelica; for though the motion of a cart- 
wheel is fo obvious, and feems fo plain a 
thing, that the carman himfelf never looks 
upon it with wonder ; yet after Ariftotle had 
taken notice of the difficulty, that occurred 
about it, this trivial phenomenon has per- 
plexed divers great wits, not only {chool- 
men, but mathematicians, and continues yet 
to do fo; there being fome circumftances in 
the progreflive motion and rotation of the 
circumference of a wheel, and its nave, or 
of two points affigned, the one in the for- 
mer, and the other in the latter, that have 
appeared too fubtle, and even to modern 
writers, fo hard to be conceived and reconci- 
led to fome plain and granted truths, that 
fome of them have given over the folution of 
the attending difficulties as defperate; which 
perchance, Pyrocles, would not think ftrange, 
if I had time to infift on the intricacies, that 
are to’ be met with in a fpeculation, that 
feems fo eafy as to be defpicable. 

Sopbr. Your inftance, Timotheus; muft be 
acknowledged a very pregnant one, if you 
are certain, that a better account cannot be gi- 
ven of the rota Ariftoteliica, than is wont to 


be in the fchools, by thofe peripateticks, that 
either frankly confefs the difficulties to be in- 
foluble; or lefs ingennoufly pretend to give 
folutions of them, that fuppofe things not tp 
be proved, or perhaps fo much as underftpod 
(as rarefaction and condenfation ftri€tly fo 
called,) orlofe the queftion and perhaps them- 
felves, by running up the difpute into that 


‘moft ob{cure and perplexing controverfy de 


compofitione continut. 

Eugen. 1 am content to forbear preffing 
any further at prefent an objection, much of 
whofe force depends on future contingents ; 
and I fhall the rather difmifs the proof drawn 
from experience, that ] may the fooner put 
you in mind of your having promifed us an- 
other argument to the fame purpofe, by ma-. 
BETAS the opinion to be agreeable to rea- 
on. 

Sophr. | uNDERSTAND your pleafure, Ey- 
genius, and fhall endeavour to comply with 
‘it; but the difficulty and intricatenefs of the 
fubjeét of our difcourfe obliges me to do 
it by fteps; and for fear we fhould want 
time for more neceffary things, I will not 
now ftay to examine, whether all the things, 
that hitherto have appeared above reafon, be 
impenetrable to us, becaufe of an effential 
difability of our own underftandings, pro- 
ceeding from the imperfection and limited- 
nefs of their nature; or only becaufe of fome 
other impediment, fuch as may be efpeciglly 
the condition of the foul in this life, or the 
infirmities refulting from its {tate of union 
with a grofs and mortal body, , 

ForsearinG then to difcourfe hew this 
came into my mind, and what thoughts: I 
had upon it, | fhall proceed in my confideraz 
tions; and to clear a. way for thofe that are 
to follow, I fhall in the firft place obferve to 
you, that whatever he thought of the faeul- 
ty in gbftratto, yet reafon: operates according 
to certain notions or ideas, and certain axi- 
oms and, propofitions, by which, as by pra- 
totypes or models, and rules and meafures, 
It conceives things, and makes eftimates and 
jydgments of them. And indeed when we 
fay, that fych a thing is confogant to reafon, 
or repugnant to it, we ufually mean, that it 
is either immediately ar mediately: deducible 
from, or at leaft confiftent with, or centra- 
dictary to one or other of thofe ftandard no- 
tions or rules. 

Anp this being premifed, I cqnfider in 
the next place, that if thefe rules and notions 
be fuch, as are abftracted only frena finite 
things, ar are congruous but to them; they 
may prove ufelefs or deceitful to us, when 
we go about to ftretch them beyond their 
mea{ure, and apply them to the infinite Ged, 
or to things, that involve an ipfinitenefs ei; 
ther in multitude, mggnitude, or litglenefs, 

To illuftrate and confirm this notion, give 
me leave to reprefent in the thigd place, that, 
in my gpinion, all the things, that we natural; 
ly do know or can know, may be divided 
into thefe two forts; the one {uch as we may 
know without a medium; and the other fuch 
as we Cannot attain to, but by the jatervens 
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tion of a medium, or by a difcurfive aé. 
To the firft belong fuch notions as are fup- 
pofed to be connate, or, if you pleafe, innate, 
fuch as that two contradi¢tories cannot be 
both together true; the whole is greater 
than any part of it; every (entire) number 
is either even or odd, &%¢. and alfo thofe 
other truths, that are affented to upon their 
own account without needing any medium to 
prove them ; becaufe that as foon as, by perfpi- 
cuous terms, or fit examples, they are clearly 
propofed to the underftanding, they difcover 
themfelves to be true fo manifeftly by their 
own light, that they need not be affifted by 
any intervening propofition,. to make the in- 
tellect acquiefce in them; of which kind are 
fome of Euclid’s axioms, as that, if to equal 
things equal things be added, the totals will 
be equal; and that two right lines cannot in- 
clude afpace. To the fecond fort of things 
knowable by us belong all, that we acquire 
the knowledge of by ratiocinations, wherein 
by the help of intervening propofitions or 
mediums we deduce one thing from another, 
or conclude affirmatively or negatively one 
thing of another. This being fuppofed, and 
we being confcious to ourfelves, if it were 
but upon the fcore of our own infirmities and 
imperfections, that we are not authors of our 
own nature; for aught we know, it may be 
true, and all the experience we have hither- 
to had leads us to think it is true, that the 
meafures fuggefted to us either by {enfations, 
the refults of fenfible obfervation, or the other 
inftruments of knowledge, are fuch as fully 
reach but to finite things or beings, and 
therefore are not fafely applicable to others. 
And divers of thofe very principles, that we 
think very general, may be (if I may fo 
fpeak) but gradual notions of truth, and but 
limited and refpective, not abfolute and uni- 
verfal. 

Anp here give me leave, as a farther con- 
fideration, to take notice to you, that though 
perfect fyllogifms be counted the beft and 
moft regular forms, that our ratiocinations 
can affumes; yet even the laws of thefe are 
grounded on the doctrine of proportions : 
for even between things equal there may be 
a proportion, (namely that of equality;) upon 
which ground I fuppofe it is, that mathema- 
tical demonftrations have been publickly pro- 
pofed of the grand fyllogiftical rules. And 
in confequence of this, I fhall add, that geo- 
metricians will tell you, that there is no pro- 
portion betwixt a finite line and an infinite, 
becaufe the former can never be fo often ta- 
ken, as to exceed the latter, which, according 
to Exclid’s definition of proportion, it fhould 
Of which premifes the ufe 
I would make is to perfuade you, that fince 
the underftanding operates but by the notions 
and truths it is furnifhed with, and thefe are 
its inftruments, by proportion to which it 
takes meafures, and maks judgments of other 
things; thefe inftruments may be too dif- 
proportionate to fome objects to be fecurely 
employed to determine divers particulars a- 


bout them: fo the eye being an inftrument, 


Vor. IV. 


which the underftanding employs to eftimate 
diftances, we cannot by thar fafely take the 
breadth of the ocean, becanfe our fight can- 
not reach far enough to difcover, how far fo 
vaft an object extends itfelf. And not only 
the common inftruments of furveyors, that 
would ferve to meafure the height of an houfe 
or a fteeple, or even a mountain, cannot 
enable them to take the diftance of the moon ; 
but, when aftronomers do, by fuppofition,. 
take a chain, that reaches to the centre of the 
earth, (and therefore is by the moderns 
Judged to be above four thoufand miles long;} 
even then I fay, though by the help of this 
and the parallaxes, they may tolerably well 
meafure the diftance of fome of the nearer 
planets, efpecially the moon; yet with all 
their great induftry, they cannot by the fame 
way (or perhaps any other yet known) with 
any thing tolerable accuratenefs, meafure the 
diftance of the fixed ftars ; the femi-diameter 
of the earth bearing no fenfible proportion 
to that of fo vaft a {phere as the firmament, 
whofe diftance makes the parallaxes vanith, 
it being as to fenfe all one, whether, at fo 
great a remove, a ftar be obferved from the 
centre, or from the furface of the earth. 

Eugen. In a matter fo abftrufe, a little 
illuftration by examples may be very proper 
and welcome. 

Sophr. Ir is fcarce poffible to find very 
appofite examples, to illuftrate things of a 
kind fo abftrufe and heteroclite, as thofe may 
well be fuppofed, that do furpafs our rea- 
ders. 

But yet fome affiftance may be borrowed 
from what we may obferve in that other fa- 
culty of the mind, which is moft of kin to 
the intellect, I mean the imagination; for when, 
for inftance, I think of a triangle or a fquare, I 
find in my fancy an intuitive idea (if I may 
fo call it) of thofe figures; that is a picture 
clear and diftinct, as if a figure of three fides, 
or four equal fides and angles, were placed 
before my eyes. 

Bur if I would fancy a myriagon, ora fi- 
gure confifting of ten thoufand equal fides, 
my imagination is overpowered with fo great 
a multitude of them, and frames but a con- 
fufed idea of a polygon with a very great 
many fides: for if (to fpeak fuitably to what 
the excellent Des Cartes has well obferved in 
the like cafe) a man fhould endeavour to 
frame ideas of a myriagon or a chiliagon, 
they would be both io confufed, that his 
Imagination would not be able clearly to dif- 
criminate them, though the one has ten 
times as many fices as the other. So if you 
would imagine an atom, of which perhaps 
ten thoufand would fcarce make up the bulk 
of one of the light particles of duft, that feem 
to play in the funbeams, when they are fhot 
into a darkened place; fo extraordinary a lit- 
tlenefs, not having fallen under any of our 
fenfes, cannot truly be reprefented in our im- 
aginaticn, So when we {peak of God?s pri- 
mity (if 1 may fo call it,) omnipotence, and 
fome other of his infinite attributes and. per- 
fections, we have fome conceptions of the 

N things 


AS 


46 


ADISCOURS 


things we fpeak of, but may very well dif- 
cern them to be but inadequate ones : and 
though divers propofitions relating to things 
above reafon feem clear enough to ordinary 
wits; yet he, that fhall with a competent mea- 
fure of attention, curiofity, and fkill, confi- 
der and examine them, fhall] find, that either 
their parts are inconfiftent with one another, 
or they involve contradictions to fome ac- 
knowledged or manifeft truths, or they are 
veiled over with darknefs, and incumbered 
with difficulties, from whence we are not 
able to refcue them. Thus when the fide 
and diagonal of a fquare are propofed, we 
have clear and diftinét ideas of each of them 
apart; and when they are compared, we may 
have a conception of their incommenfurable- 
nefs. But yet this negative notion, if it be 
thoroughly confidered, and far enough pur- 
fued, clearly contains that of a ftrait line’s 
being divifible i# infinitum ; and that divifi- 
bility is incumbred with fo many difficulties, 
and is fo hard to be reconciled to fome con- 
feffed dictates of reafon, that (as we have 
feen already) philofophers and geometrici- 
ans, that are convinced of the truth, are to 
this day labouring to extricate themfelves out 
of thofe perplexing intricacies. 

I wit not trouble you with the puzzling, 
if not infuperable difficulties, that incumber 
the doétrine of eternity, as it is wont to be 
propofed in the fchools of divines and philo- 
fophers, left you fhould alledge, that thefe 
difficulties {pring rather from the bold af- 
fumptions and groundlefs fubtleties of the 
{choolmen, than from the nature of the thing 
itfelf : but I will propofe fomewhat, that can- 
not be denied, which is, that fome fubftance 
or other, whether, as I believe, God, or as 


the Peripateticks fay, the world, or as the 


Epicureans contend, matter, never had a te- 
pinning, that is, has been for ever. But 
when we {peak of an eternity 4 parte ante (as 


-they call it,) we do not fpeak of a thing, 


whereof we have no conception at all, as will 
appear to a confidering perfon; and yet this 
general notion we have ts fuch, that when we 
come attentively to examine it by the fame 
ways, by which we judge of almoft all other 
things, the inte...ct is non-plus’d: for we 
muft conceive, that the time effluxed fince 
Adam (or any other man as remote from us 
as he is faid to have been) began to live 
bears no more proportion to the duration of 
God, or of matter, than to thofe few minutes 
I have employed about mentioning this in- 
{tance, Nay, if we would be Ariftotelians, 
the fame thing may be faid as to thofe men, 
that lived many thoufand millions of years 
before the time we reckon that Adam began 
to live in: for each of thefe times being fi- 
nite, and meafurable by a determinate number 
of years, can bear no proportion to that in- 
finite number of years (or fomewhat that is 
equivalent) which muft be allowed to a du- 
ration, that never had a beginning, And as 
there are {ome things, whofe nature and con- 
fequences pofe our faculties, fo there are 
others, whereof though we have a notion, 


E of THINGS 


yet the modus operandi is beyond our compre- 
henfion ; I do not mean only the true and 
certain modus operandi, but even an intelligi- 
ble one. As, though divers learned men, 
efpecially Cartefians, and that upon a philo- 
fophical account, affert, that God created 
the world ; yet how a fubftance could be 
made out of nothing (as they, and the ge- 
nerality of Chriftians confeffedly hold) I fear 
we cannot conceive. And though all philo- 
fophers, very few excepted, believe God to 
be the maker of the world (out of pre-exift- 
ent matter ;) yethow he could make it but by 
locally moving the parts of the matter it was 
to confift of, and how an incorporeal fub- 
{tance can move a body, which it may pafs 
through without refiftance, is that, which I 
fear will be found hardly explicable: for if it 
be faid, that the foul, being an immaterial 
fubftance, can neverthelefs move the limbs 
of the human body rightly difpofed, I fhall 
an{wer, that it does not appear, that the ratio- 
nal foul doth give any motion to the parts of 
the body, but only guide or regulate that, 
which fhe finds in them already. 

Timoth, May it not then be rationally 
faid, that by making obiervations of fuch 
things, that are the proper objects of our fa- 
culties, and by making legitimate deduétions 
from fuch obfervations, and from our other 
knowledges whether innate or acquired, we 
may come to be certain, that fome things 
are, and fo have general and dark ideas of 
them, when at the fame time we areat a lols 
to conceive how they can be fuch, or how 
they can operate and perform what they do, 
fuppofing the truth and fufficiency of fome 
other things we are convinced of ? To be 
fhort, negative apprehenfions we may have 
of fome priviledged things; and _pofitive, 
but indiftinét, apprehenfions we may have of 
others ; and that 1s enough to make us in 
fome fort underftand our telves, and one ano- 
ther, when we {peak of them; though yet 
when we fufficiently confider what we fay, 
we may find, that our words are not accom- 
panied with clear, diftinét, and fymmetrical 
conceptions of thofe abftrufe and perplexing 
things we fpeak of. And fince, as hath been 
already fhewn, we find by experience, that 
we are unable fufficiently to comprehend 
things, that by clear and legitimate confe- 
quences may be evinced to be, why fhould 
not this cogently argue, that fome of our 
conceptions may be of things, to which fome- 
what belongs, that tranfcends our reafon, and 
furpaffes our comprehenfion ? And if I would 
play the logician with Pyrocles, I would tell 
him, that his objection deftroys his opinion : 
for fince he talks to us of what is incompre- 
henfible, that term muft or muft not be at- 
tended with fome fuitable idea: if it be not, 
let him confider, whether, in his own phrafe, 
he {peaks fenfe and not likea parrot; but if 
it be, let him then confefs, that one may 
have fome kind of idea of a thing incompre- 
henfible. But, Pyrocles, whether or no you 
think I prevaricate in this, you will nor, J 
hope, fulpeét me of doing it, in adding, that 
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when natural theology had taught men, (as 
well philofophers as others,) to believe God 
to be an infinitely perfect being, we ought 
not to fay, that they had no idea of fuch a 
being, becaufe they had not a clear and ad- 
equate one. And fince /4riffotle difcourfes ex 
profeffo and prolixly enough de infinite, and 
cites the antienter philofophers for having done 
fo before him; and fince (befides his com- 
mentators and followers) Democritus, Epicu- 
rus, followed by Gaffendus and other late phi- 
Jofophers, maintain, either that the world is 
boundlefs, or that fpace (real or imaginary) 
ts not finite in extent, or that the world con- 
fifts of atoms infinite in number ; I hope you 
will not put fuch an affront upon all thefe 
great perfons, as to think they faid they knew 
not what, when they difcourfed de infinito, 
as they muft have done, if they fpake with- 
out ideas of the things they fpake of, though 
it may be juftly fuppofed, that the fubject 
being infinite, the ideas they framed of it 
could not be comprehenfive and accurate. 

Eugen, So that according to you, Sophro- 
nius, it may be faid, that by reafon we do 
not properly perceive things above reafon, 
but only perceive, that they are above reafon, 
there being a dark and peculiar kind of im- 
preffion made upon the underftanding, while 
it fets itfelf to contemplate fuch confound- 
ing objects; by which peculiarity of impref- 
fion, as by a diftinét and unwonted kind of 
internal fenfation, the underftanding is brought 
to diftinguifh this fort of things, namely, 
tranfcendent or priviledged ones, from others, 
and difcern them to be difproportionate to 
the powers, with which it ufes throughly to 
penetrate fubjeéts, that are not impervious to 
it. As when the eye looks into a deep fea, 
though it may pierce a little way into it, yet 
when it would look deeper, it difcovers no- 
thing but fomewhat which is dark and indi- 
ftinct, which affects the fenfory fo differingly 
from what other more genuine objects are 
wont to do, that by it we eafily difcern, that 
our fight fails us in the way before it arrives 
at the bottom, and confequently that there 
may be many things concealed there, that 
our fight is unable to reach. 

Timoth, 1 cuxss, gentlemen, by the filence 
you feem to confpire in, after fo long a de- 
bate, that you have now faid as much as at 
prefent you think fit to fay for and againft 
this propofition, that there are things above 
our reafon. 

Sopbr. | sHatu not, for my part, crofs 
your obfervation, Timotbeus, but inftead of 
adding any new proofs, fhall only defire you 
to look back upon thofe I have prefented you 
already, and to let me remind you, that of 
the twoarguments, by which I attempted to 
fhew, that there are fome things above reafon, 
the firft and chiefeft was fuggefted by expe- 
rience, and the other, which was drawn from 
the nature of things and of man, was brought, 
as it were, ex abundanti, to illuftrate and 
confirm the former, and give’ occafion to 
fome hints about priviledged fubjeéts. And 
therefore though I hope what has been dif- 


courfed by thefe gentlemen and me, may be 
able.to perfuade Pyrocles, that the acknow- 
ledgment, . that fome things are above reafon, 
may fairly comply with the dictates of it; yet 
whatever he thinks of the cegency of our 
difcourfe, the truth of the main conclufion 
may be fufficiently evinced by our firft argu- 
ment drawn from experience : for if we really 
find, that there are things, which our reafon 
cannot comprehend, then whether the ac- 
count thefe gentlemen and I have given, why 
our faculties’ are infufficient for thefe things, 
be good or not; yet {till fome true account 
or other there mutt be of that infufficiency. 
And as we fhould very thankfully receive 
from Pyrocles any better account than what 
we have propounded, fo if he cannot affign 
any better, I hope he will join with us in 
looking upon this as very agreeable to our 
hypothefis ; fince hereby fome things mutt 
appear to us fo fublime and abftrufe, that 
not only we find we are not able to compre- 
hend them, but that we are unable to dif- 
cern fo much as upon what account it is, that 
they cannot be comprehended by us. 

Eugen, 1 am not averfe, Sopbronius, from 
your paradox about gradual notions; and I 
am the more inclined to think, that fome of 
the axioms and rules, that are reputed to be 
very general, are not to be indifferently ex- 
tended to all fubjeéts and cafes whatfoever ; 
when I confider the differing apprehenfions, 
that the mind may frame of the fame cbjedt, 
as well according to the vigour, or (if I may fo 
call 1t) rank of the underftanding, as ac- 
cording to the differing information it is fur- 
nifhed with. For if one fhould propofe to a 
child, for inftance, of four or five years old 
the demonftration of the one hundred and 
feventeenth propofition of LExclid’s tenth 
book, wherein he proves the fide and diago- 
nal of a fquare to be incommenturable; 
though poffibly he may be able to read the 
words, that exprefs the theorem, and though 
he have eyes to fee the fcheme imployed for 
the demontftration, yet if you fhould fpend a 
whole year about it, you would never be able 
to make him underftand it, becaufe it is quite 
above the reach of a child’s capacity. And if 
one fhould ftay till he be grown a man, yet 
fuppofing him to have never learned geome- 
try, though he may eafily know what you 
mean by two incommenfurable lines, yet all 
the reafon he has attained to in his virile age 
would but indi{pofe him to attain to that de- 
monftration ; for all the experience he may 
have had of Iines will but have fuggefted to 
him as a manifeft and general truth, that of 
any two {trait lines we may, by meafuring, 
find how many feet, inches, or other deter- 
minate meafure, the one exceeds the other. 
And though one, that has been orderly in- 
{tructed in all that long train of propofitions, 
that in Exclid’s elements precede the one hur- 
dred and feventeenth of the tenth book, will 
be alfo able -to arrive at an evidence of this 
truth, that thofe two lines are incommenfu- 
rable ; yet (as Sophronius formerly noted) 
how it fhould be poffible, that two fhort lines 
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being propofed, whereof each by itfelf is 
eafily mealurable among thofe innumerable 
multitudes of parts, into which each of them 
may be mentally divided, there fhould not 
be any one capable of exactly meafuring both, 
is that,which even a geometrician, that knows 
It Is true, 1s not well able to conceive. But, 
gentlemen, that you may not accufe my di- 
greffion, I fhall urge thefe comparifons no 
further, my {cope in mentioning them being 
to obferve to you, that for aught we know 
to the contrary, fuch a difference of intel- 
le€tual abilities, as is but gradual in children 
and men, may be effential in differing ranks 
of intellectual beings. And fo it may be, 
that fome of thofe axioms, that we think ge- 
neral, may, when we apply them to things, 
whereof they are not the true and proper 
meafures, lead us into error, though perhaps 
intellects of an higher order may unriddle 
thofe difficulties, that confound us men; which 
conjecture I fhould confirm by fome things, 
that would be readily granted me by Chrif- 
tians, if I thought it proper to play the divine 
in a difcourfe purely philofophical. 

Pyrocl, You, gentlemen, have taken the 
liberty to make long difcourfes; and I fhall 
not much blame you for it, becaufe it is a 
thing as more eafily, fo more f{peedily done, 
to propofe difficulties than to folve them: 
yet methinks amongft you all, you have left 
one part of my objection unanfwered, not to 
fay untouched. 

Sophr. Isuppose, Pyrocles, you mean what 
you faid about difcerning invifible things with 
the eye: but I purpofely forbore to take notice 
of that, becaufe I forefaw it might be more fea- 
fonably done, after fome other points had been 
cleared. Wherefore give me leave.now to 
reprefent to ycu, as a corollary from the 
foregoing difcourfes, that nothing hinders, 
but that we may reafonably fuppofe, that the 
great and free author of human nature, God, 
fo framed the nature of man, as to have fur- 
nifhed his intellective faculty with a light, 
whereby it cannot only make eftimates of the 
power of a multitude of other things, but 
alfo judge of its own nature and power, and 
difcern fome at leaft of the limits, beyond 
which it cannot fafely exercife its act of par- 
ticularly and peremptorily judging and de- 
fining. And now that God, who (as I faid) 
is a moft free agent, may have given the 
mind of man fuch a limited nature, accom- 
panied with fuch a meafure of light, you 
will not, I prefume, deny: but the queftion 
is, you will tell me, whether he hath done 
fo ? But I hope what has been formerly dif- 
courfed by thefe gentlemen and me has put 
that almoft quite out of queftion. However, 
I fhall now invire you to obferve with me, 
that the rational foul does not only pafs judg- 
ments about things without her, but about 
her felf, and what paffes within her: fhe 
fearches out and contemplates her own fpiri- 
tuality and union with the body. The intel- 
leé&t judges, wherein its own nature confifts, 
and whether or no itfelf be a diftin@ faculty 
from the will. And to come yet clofer to the 


point, be pleafed to confider, that logic and 
metaphyfics are the works of the human in- 
tellect, which, by framing thofe difciplines, 
manifefts, that it does not only judge of ra- 
tiocinations, but of the very principles and 
laws of reafoning, and teaches what things 
are neceffary to the obtaining of an evidence 
and certainty, and what kind of mediums 
they are, from whence you muft not expect 
any demonttrative arguments concerning 
fuch or fuch a fubject. To thefe things it is 
agreeable, that if we will compare the bodily 
eye with the underftanding, which is the eye 
of the mind, we muft allow this difference, 
that the intellect is as well a looking-glafs as 
a fenfory, fince it does not only fee other 
things, but itfelf too, and can difcern its own 
blemifhes or bad conformation, or whatever 
other infirmities it labours under. Upon 
which confideration, we may juftify the bold- 
nefs of our excellent Verulam, who, when he 
fets forth the four forts of idols (as he calls 
them, ) that miflead the ftudiers of philofo- 
phy, makes one of them to be [dela Tribus, 
by which he means thofe notions, that, 
though radicated in the very nature of man- 
kind, are yet apt to miflead us: which may 
confirm what I was faying before, that the 
foul, when duly excited, is furnifhed with a 
light, that may enable her to judge even of 
divers of thofe original notions, by which 
fhe is wont to judge of other things, To be 
fhort, the foul upon trial may find by an in- 
ward fenfe, that fome things furpafs her 
forces, as a blind man, that were fet to lift up 
a rock, would quickly find it too unweildy to 
be managed by him ; and the utmoft exercife 
of his ftrength would but convince him of 
the infufficiency of it to furmount fo great 
a weight or refiftance; fo that we do not 
pretend, that the eye of the mind fhould fee 
invifibles, but only that it fhall difcern the 
limits of that {phere of activity, within which 
nature hath bounded it, and confequently 
that fome objects are difproportionate to it, 
And I remember, that rifotle himfelf fays, 
that the eye fees both light and darknefs; 
which expreffion, though fomewhat odd, 
may be defended by faying, that though 
fince darknefs is a privation, not a being, it 
cannot properly be the object of fight, yet it 
may be perceived by means of the eye, by 
the very differing affection, which that organ 
refents, when it is impreff~d on by luminous 
or enlightned objects, and when it is made 
ufelefs to us by darkneis. 

Timoth, Wat you have faid, Sopbronius, 
has in great part prevented one thing, that 
might be faid to ftrengthen Pyrocles*s ob- 


jection ; namely, that whereas when we fee 


with our bodily eyes, there is befides the 
outward organ an internal and rational fa- 
culty, that perceives by the help of the eye 
that, which is not direétly the object of fight ; 
in the eye of the mind, the intelleét, there 
is but one faculty to perceive and judge : for, 
according to your notion, it may be well an- 
{wered, that the intellect being capable by its 
proper light to judge of itfelf and its own 
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acts as well as of other things, there is no need 
of two principles, the one to perceive and the 
other to judge, fince one is fufficient for both 
thofe purpofes, 

. Pyrecl, Wuen I have time to reflect on all 
that I have heard alledged amongft you, gentle- 
men, I fhall confider how far your arguments 
ought to obtain my affent : but in the mean 
while I muft tell you, that they will fcarce 
have all the fuccefs I prefume you defire, un- 
Jefs you add fomewhat to free me from what 
yet fticks with me of a {cruple, that is much 
of the nature of that, which I formerly pro- 
pofed, being this ; how we can juftity our 
prefuming to difcourfe at all of things tranf- 
cending reafon ? For I cannot underftand, 
how aman, that admits your opinions, can 
intelligible fpeak (and to fpeak otherwife mif- 
becomes a rational creature) of what is infi- 
nite, or any thing that furpaffes our reafon ; 
fince, when we difcourfe of fuch things, ei- 
ther our words are, or are not accompanied 
with clear and diftinét ideas or conceptions of 
the things we {peak of : if they be not, what 
do we other than fpeak nonfenfe, or (as hath 
been already faid) like parrots entertain our 
hearers with words, that we our felves do not 
underftand ? and if they be, then we do in 
effect comprehend thofe things, which yet 
you would have me think to be, on fome ac- 
count or other, incomprehenfible. 

Sopbr. I acknow epee this difficulty, 
Pyrocles, to be a great one 3 but yet I think 
it not fo great, as that it ought to interdiG@ us 
all difcourfing of things above reafon : and 
this would perhaps appear probable enough, 
if, as your objection borrows much of what 
you have formerly alledged, fo I may-be al- 
lowed, as well to repeat fome things as pro- 
pofe others, in making anfwer to it. 

Timoth, I yor my part thall not only give 
you my confent to do fo, but make it my re- 
queft, that you would do it ; for when I look 
back upon our conference, methinks I plainly 
perceive, that partly the objections of Pyrocies, 
and partly fome (I fear impertinent) interpofi- 
tions of mine, have kept your difcourfe from 
being fo methodical as otherwife you would 
have made it ; and therefore to be reminded 
of fome of the chief points of your doétrine, as 
well as to connect them with thofe you fhall 
judge fit to ftrengthen or illuftrate them, may 
much conduce to make us both underftand it 
more clearly, and remember it better. 

Eugen. 1 am much of your mind, Zimo- 
sheus, but though my interpofitions have been 
far more frequent and much lefs pertinent 
than yours, yet I am not troubled, that the 
method of our conference has been fo much 
difturbed ; becaufe I think fuch a free way of 
difcourfing, wherein emergent. thoughts, if 
they be confiderable, are permitted to appear 
as they arife in the mind, is more ufeful than 
- anice method in a debate about an unculti- 
vated and highly important fubjeét, in which 
I think we fhould aim at firft rather to in- 
quire than to refolve, and to procure as many 
hints and confiderations as we can, in order to 
our fuller information againft our next meet- 
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ing, without fuppreffing any that is tite of 
ufeful, only becaufe it agrees not fo well with 
a regular method, as it does with the defigin 
of our conference, 

Sopbr, Wrrnour reflecting upon either of 
thofe gentlemen, that have been Pleafed to ac- 
cufe thémfelves, I fhall readily comply with 
the motion made by Timotheus, and after hav: 
ing propofed fome diftinétions, make applica- 
tion of them. 

Anp the better to clear this matter in re- 
ference to Pyrécles’s objeétion, I fhall frit 
take the liberty to maké fome diftinétions of 
the notions or conceptions of the mind, and 
for brevity fake give names to thofe I have 
now occafion to employ. I confider then; 
that whether the conceptions or ideas we have 
of things be fimple or compounded, they 
may be diftinguifhed into fuch as are particu- 
lar or diftinét, and fuch as are only general, 
dark, and confufed, or indiftinét. So when 4 
navigator to unknown countries firft gets a 
fight of land, 
it is land, yet he has but a very dark and 
confufed picture of it made in his eye, and 
cannot defcry, whether or no the fhore be 
rocky, or what ereeks of harbours (if any) it 
have in it; much lefS whether the coait be 
well inhabited, and if it be, what kind of 
buildings it has; all which he may plainly 
and diftinétly fee upon his going athore. 
And this mention of the fea puts me in mind 
to point at another diftin€tion, which is, that 
of fome things we have an adequate, of 
others but an inadequate conception ; as if 
we fuppofe the navigator, I was {peaking of; 
fhould look towards the main fea, though he 
might fee a good way diftinétly, yet at length 
it would appear fo darkly and confufedly to 
him, that at the verge of the fenfible hori= 
zon, his fight would make him judge; that the 
fea and fky come together; and yet he would 
conclude, that the utmoft part of the fea he 
could defcry, was but a part of the ocean, 
which may, for aught he knows; reach to 4 
vaft extent beyond the vifible horizon: 

- To our confufed, and often alfo to our 
inadequate conceptions, belong many of 
thofe, that may be called negative; which we 
are wont to imploy, when we {peak of priva- 
tions or negations, as blindnefs, ignorance, 
death, &@¢, We have a pofitive idea of things, 


that are fquare and round, and black and | 


white, and in fhort of other things, whofe 
fhapes and colours make them the objects of 
our fight: but when we fay, for inftance, 
that a {pirit or an atom is invifible; thofe 
words are attended with a negative concepti- 
on, which is commonly but dark and con- 
fufed, becaufe it is indefinite, and removes or 
lays afide thofe marks, by which we are wont 
clearly to perceive and diftinguith vifible fub- 
ftances. And when we fay, that fuch a thing 
is impoffible, we have fome kind of concep- 
tion of what we fpeak of, but it is a very ob- 
{cure and indiftinét one at beft, exhibiting 
only a general and very confufed reprefenta- 
tion of fome ways, whereby one might think 
the thing likely to be effected, if it were at all 
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performable, accompanied with a perception 
of the infufficiency of thofe ways: ‘There is 
yet another difference in the notions we have 
of things, which though not wont fo be ob=. 
ferved; is too important to be here preter- 
mitted, and if is this; that of fome things 
we have a knowledge, that, for want of a 
fitter term, may be called primary or direct ; 
and of fome other things the knowledge we 
have is acquired but by inferring it from 
fome more known or clearer truth, and fo 
may be called inferred or illative knowledge. 
As when a geometrician defines to me an hy- 
perbole, I quickly gain a clear and diftiné& 
idea of it; but when he proves to me, that 
this hyperbole may have fuch a relation to a 
{trait line, which he calls afymptote; that this 
line being continued ftill comes nearer or 
nearer tu the proibaged fide of the hyper- 
bole, and yet how far foever both be drawn, 
it will never come to touch it; his fubtle de- 
monftrations prefent me with an inferred and 
illative truth, at which we arrived not but 
by the help of a train of ratiocinations, and 
on which if we exercife our imagination; we 
fhall find this faétitious truth, if we may fo call 
it, accompanied but with a very dim and 
confufed idea. To-the foregoing diftinétions 
give me leave to add but this one more, 
which belongs chiefly to the notions we have 
of true or falfe propofitions; namely, that 
of our conceptions of things, fome are fym- 
metrical (if I may fo call them) or every 
way confiftent, by which I mean thofe that 
have thee two qualifications, the one, that 
all the parts are confiftent among themfelves, 
and the other, that the entire idea is confif- 
tent with all other truths; and fome are 
chimerical or afymmetrical, by which I un- 
derftand thofe, that are either felf-deftroying 
by the contrariety of the parts themfelves 
they are made up of, as if one fhould talk 
of a triangular f{quare, or a fun-fhiny night ; 
or being extravagant, lead to fome’ manifeft 
abfurdity, that may be legitimately inferred 
from them, or into inextricable difficulties; 
or involve a real repugnancy to fome ac- 
knowledged truth, or rule of reafon. 

To what I have hitherto faid I muft add 
thefe two obfervations: the firft, that the 
mind of man is fo framed, that when fhe is 
duly inftructed and is not wanting to herfelf, 
fhe can perceive a want of light in herfelf 
for fome purpofes, or of clearnefs and com- 
pletenefs in the beft ideas fhe is able to frame 
of fome things, and on this account can fo 
far take notice of the extent and imperfection 
of her own faculties, as to difcern, that fome 
objects are difproportionate to her; as when 
we attentively confider the dimenfions of 
{pace, or (if the Cartefians judge aright, 
that body is nothing but extended fubftance) 
thofe of the univerfe, we may by trial per- 
ceive, that we cannot conceive them fo great, 
but that they may be yet greater, or, if you 
pleafe, may exceed the bounds, how remote 
foever, which our former conception prefu- 
med to affign them; which may be illuftra- 


ted by what happens to the eye, when it 


looks upon the main fea, fince we eafily 
grow fenfible, that how far foever we can dif- 
cover it, yet our fight falls far fhort of the extent 
of that vaft object. And it is by the fenfe, 
which thé mind has of her ow: limirednefs 
and imperfection on certain occafions, that I 
think we may eftimate what things ought 
not, and what ought to be looked upon as 
things above reafon; for by that term, I 
would not have you think I mean fuch things, 
as our rational faculty cannot at all reach to, 
or has not any kind of perception of, for of 
fuch things we cannot in particular either 
{peak or think like men; but my meaning 
is this, that whereas the rational foul is con- 
{cious to her own acts, and feels, that the 
knows divers forts of things truly and clear- 
ly, and thereby juftly concludes them to ‘be 
within the compafs of her faculties; when 
fhe contemplates fome few things, that feem 
to be of another order, fhe is convinced, that 
however fhe ftrain her power, fhe has no fuch 
ideas or perception of them, as fhe has or 
may have of thofe objects, that are not dif- 
proportionate to her faculties: and this is 
my firft obfervation. 

Tue other thing that I was to obferve 
about the nature of .the mind is, that it is fo 
conftituted, that its faculty of drawing con- 
fequences from known truths is of greater 
extent than its power of framing clear and 
diftinct ideas of things; fo that by fubtle 
or fucceffive inferences, it may attain to a 
clear conviction, that fome things are, of 
whofe nature and properties (or at leaft of 
fome of them) it can frame no clear and fa- 
tisfactory conceptions, And that men fhould 
be better able to infer propofitions about di- 
vers things, than to penetrate their nature, 
needs the lefs be wondered at, both becaufe 
itis oftentimes jufficient for our ufes to know 
that fuch things are, though that knowledge 
be not acéompanied with a clear and diftinét 
idea; and becaufe oftentimes the rules (fuch 
as, whatever is produced muft have a caufe; 
and, from truth nothing rightly follows but 
truth) are clear and eafy, that enable the 
mind to infer conclufions about things, whofe 
nature is very dark and abftrufe. 

Eugen, | xnow, Sophronius, that you have 
not laid down ‘thefe preliminary diftinétions 
and remarks, without defigning to make ufe 
of them, which the little time, that now re- 
mains to manage our conference ih, calls upon 
you to,proceed to do. 

Sophr, I was jut going to fay, Eugenius, 
that, after what I have premifed, I hopé it 
may be feafonable to apply the newly déliver- 
ed notions to the three forts of things, that I 
formerly: reprefented as being in fome {tnife 
above reafon. For I confider, that there are 


‘fome objects of fo immenie and peculiar a 


natufe, that (if I may fo fpeak) by an eafy 
view of the mind, that is without any fubtle 
and laborious difquifition, the foul difcerns, 
and, as it were, feels the object to be difpro- 
portionate to her powers: and accordingly if 
fhe thinks fit to try, fhe quickly finds herfelf 
unable to frame conceptions of them fit to 

be 
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be acquiefced in; and this fort. of objects I do 
upon that account call inconceivable, or (on 
fome occafions) {upra-intelleétual. 

But when by attentively confidering the 
attributes and operations of things, we fame- 
times find, that a thing hath fome property 
belonging to it, or doth perform fomewhat, 
which by reflecting on the beings and ways 
of working that we know already, we can> 
not difcern to be reducible to them or deri- 
vable from them, we then conclude this pro- 
perty or this operation to be inexplicable ; 
that is, fuch, as that it cannot fo much as in 
a general way be intelligibly accounted for; 
and this makes the fecond fort of our things 
above reafon. But this is not all, for the ra- 
tfonal foul, that is already furnifhed with in- 
nate, or at leaft primitive ideas and rules of 
true and falfe, when.fhe comes to examine 
certain things, and make ficceffive inferences 
about them, fhe finds ({fometimes to her 
wonder as well as trouble) that fhe cannot 
avoid admitting fome confequences as true 
and good, which fhe is not able to reconcile 
to fome other manifeft truth or acknowledged 
propafition, And whereas other truths are fo 
harmonious, that there is no difagreement 
between any two of them, the heteroclire 
truths I fpeak of appear not fymmeotrical 
with the reft of the body of truths, and_we 
fee not how we can at once embrace thefe 
and the reft, without admitting that grand 
abfurdity, which fubveres the very foundation 
of our reafgnings, that contradictories mal 
both be true.) As in the controverfy. dbout 
the endlefs divifibility of .a: ftrait line, ‘nce 
it is manifeft, that a line af three foot,. far 
inftance, is thrice as long as a line of one 
foot, fo that the fhorter Jine is but) the third 
part of the longer, ic would follow, that a 
part of a line may contain as;many pasts: as 
.a whole, fince each of them is divifible into 
infinite parts ; which feems repugnant to com- 
mon fenfe, and to contradié& one of thofe 
common notions in Euclid, whereon gebme- 
try itfelf is built. Upon which account \I 
have ventured to call this third fort of thiggs 
above ‘reafon afymmetrieal or unfociable, ‘of 
which eminent ‘inftances are afforded us hy 
thofe controverfies (fuch as that of the rom- 
pofitio continui) wherein. which fide foever of 
the quéfvion you take, yeu: will be unable 
diréétly and truly to aniwer! the objections, 
that may be urged to shew, that you contra- 
di& fome primitive or fame¢ other acknow- 
ledged truth. | 

Tuese, Lugenius, are fome of the confi- 
derations, by which I hawe been :induaed:to 
diftinguifh the things, that to me/feem:ito 
overmatch our reafon, into-three kinds. For 
of thofe things I have ftiled unconcetyablr, 
our ideas are but fuch, as a me@derate atten- 
tion fuffices to make the mind fenfible, that 
fhe wants either light or extent enough to 
have a. clear and full comprebenfion ofithem ; 
and thofe things, that I have. called templi- 
_ Cable, are thafe, which we cannot peresive to 


_ «depend upon the ideas we are furnifhed with, 


and to refemble in their. manner of working 


any- of the agents, whofe nature we are acs 
quainted with : and laftly, thofe things, which 
I have named unfocigble, are fych as haye 
notions belonging to;them, or have concly: 
fions deducible from them, that are {for 
aught we can difcern) either incongruous to 
our primitive ideas, or, when they are. driven 
home, inconfiftent with the manifeft rules 
we are furnified with, to judge of true and 
falfe, | 
Eugen, I presume, Sopbronjus, that by 
forting things above reafon into three kinds, 
you do not intend to deny; but that it is pot: 
fible one objeét may in «liffering, regards be 
referred to more than one of: thefe forts: 
Sophr. You apprehend me very righg; Bur 
gemus, and the truth of what you day may 
Cubeicarly appear in that nobleft of objeéts, 
od. 


Timoth. We owe fo much to God, the 
moft perfect of beings, not only tor ther 
bleffings, but for those very intellegts, tdaar 
enable us to contemplate him, that L fhall be 
very glad to jearn any thing, that may increafe 
my wonder and veneration for an objects to 
whom I can never pay enough of eirner, 

Sophr. You {peak like yourfelf, Timatheus, 
and I with I were as able, as I gught to Je 
willing,. to fatisfy your defires but Gince weare 
now difcourfing likephilofophers; not divines, 
I fhall proceed to {peak of that cloriou&eft 
of objects, but as his nature or fame. of his 
attributes afford me inftances to the purpafe; 
for which I prefumed to mention him, When 
God_ théetefpre made-the .wosld out. of no- 
thing, or {if Pyracles will not admit the cre- 
ation) when he difcerns #he fecreteft thayghts 
and intentions of the minds when he unites 
an immaterial {pirit to a human bedy; and 
maintains,s perhaps far vety many yeans,; that 
unpayallél?dyunion with all the wonderfi}!.con- 


-ditions ,he ;has annexed ,to.it3, when, I fay, 


he doth thefe and many other things; shat 
muft not;now flay to-mention; he-fypplies 
us with inftances of thipgs-that are \inexpli- 
cable: for fugh operatiens. are not redutible 
to any of the sways af working. known:to us; 
fince our own minds can but medify them- 
felyes by divers manners ‘of thinking: s' andias 
for things without us, all that one bedy-can 
do to another by acting on it, is to commu- 
nicate local motion /to ity; and thereky pro- 
duce an itste natural canfequences of [fueh 
motion ;-invall which there is no action Jike 
any af thofe J iquft now: afcribed to.Gad. 
And if we confer; that vehe -prefcienge pf 
thofe ifituraevents, that swe. call ‘contingent, 
being a perfegtion, is not rto be: denied to 
God, who ssyby sail agknewledged ‘the sper- 
fedtéft df beings; and: that yet) the srearett 


wits, that have ldbouredito xeconcile thisyin- 


fallible precognition withi thesliherty of man’s 
wil, have been reduced) to imaintain fome- 
thing ‘or x»ther, that thwarts, fome dcknew- 
ledged truth or diftate of reafon: if we duly 
canfider this; I fay, dit iwillsafford ws an) in- 
ftance of truths, whofe confiftenoy and whafe 
fymmetry with the bady 6f other - truths 
our veafon cannot difcern, and i ae 
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fore ought to be referred to that fort of 
things above reafon, that I call unfociable. 
“And now I come to the third fort of thefe 
things, which is that I forrrierly mentioned, 
firft under the name of incomprehenftble or 
fupra-intellectual ; which title; whether or no 
it belongs to any other object, (which 1 will 
hot now enquire) doth certainly belong to 
God, whofe nature, compreheriding all perfec- 
tions in their utmoft poffible degrees, is not 
like to be comprehenfible by our minds, who 
altogether want divers of thofe perfedctions, 
and have but moderate mieaftires, (not to call 
them fhadows} of the reft. We ate indeed 
born with, or at leaft have a power and di- 
vers occafions to frame an idea of a being in- 
finitely perfect, and by this idea we may fuf- 
ficiently difcriminate the original of it, God, 
from all other objects whatfoever, But then, 
when we come to confider attentively and 
minutely, what is contained in fhe notion of 
omnipotence, omnifcience, eternity, and thofe 
other divine attributes, that are all united in 
that great confluence and aby{fs of perfections, 
God; we may be fure to find, that our facul- 
ties are exceedingly furmounted by the vaft- 
nefs and glorioufnefs of that unlimited and 
unparallel’d object ; about which, as we can 
difcover that it exifts, and that it poffeffes all 
the perfection we can conceive, fo we may at 
the famé time difcern, that it muft have de- 
grees of perfection; which; becaufe of the in- 


feriority of our nature, we arc not able to 


conceive. 

Anp yet this difcovery of God’s incom- 
prehenfiblenefs may be made without fubtle 
difquifitions, and without trains of confe- 
quences, though not without due attention, 
by a direct view of the mind (if I may fo 
term it,) who finds herfelf upon trial as n- 
able fully to meafure the divine perfeCtions as 


.the dimenfions of fpace, which we can con- 


ceive to be greater and greater, without ever 
being able to determine any extent, beyond 
whofe limits they cannot reach, 

Pyroc. 1 suspecrep, Sopbronius, by the 
tenour of your difcourfe, that the laft quef- 
tions thefe gentlemen afked you diverted you 
from faying fomewhat more than you did by 
way of application of your preceding dif- 
courte. 

Sophr. I was then indeed about to make, 
as I now fhall, this ufe of what I had been 
faying ; that I readily acknowledge, that it is 
an arrogance to talk of infinite or of privi- 


edged things with the fame confidence, or 
. to pretend to do it with the fame clearnefs, 


wherewith knowing men may fpeak of things 
unqueftionably within the compafs of our 


. intellect ; but that this need not hinder us 


from fpeaking, nor doth difable us from 
{peaking rationally of priviledged things 
themfelves, For all the notions, that are al- 
lowable, are not of the fame fort or order ; 
and if none were to be admitted, but thofe 
that enable us to comprehend the object, that 


_ 1s, which give us a clear and diftiné know- 
ledge of all that it contains or that belongs 


to it, I -muft confefs, that we have no 


good notione of priviledged things in parti- 
cular: but then I muft add, that I fear we 
have few or none even of many things, 
that we think ourfelves very knowing in. 
fend when we {peak of things as being above 
reafon, though we have no clear, diftinét, 
and adequate notion of them, yet we may 
have a general confufed and inadequate no- 
tion of them, which may fuffice to make us 
difcriminate their refpective objects from al! 
elfe; and from one another; as may be ob- 
ferved in feveral ideas, that are negatively 
framed, fuch as thofe we have of invifible, 
incomprehenfible, and in others, which I for- 
merly called inferred; becaufe they accompa- 
ny the remote inferences, whereby one truth 
is concluded from another : as when geome- 
tricians infer from fome propofitions in Ez- 
cid, that any ftrait line may be divided far- 
ther and farther without ftop. For of this, 
and fome other propofitions about priviledged 
things, we are not quite deftitute of allow- 
able notions 3 as may appear by fome of the . 
admirably ingenious fpeculations of mathe- 
maticians about the affections of furd num- 
bers, and about incommenfurable magni- 
tudess about fome of which we have no 
fuch clear and fymmetrical conceptions, as we 
have of many other things, that are of a 
nearer and more imtelligible order, And on 
this occafion I fhall not fcruple to acknow-. 
ledge, that partly by my own experience, 
and partly by the confeffions of others, and 
by their unfuccefsful attempts, I am induced 
to think, that God, who is a moft free agent, 
having been pleafed to make intelligent be- 
ings, may perhaps have made them of dif- 
fering ranks or orders, whereof men may 
not be of the principal; and that whether 
there be fuch orders or no, he hath at leaft 
made us men of a limited nature (in gene-~ 
ral) and of a bounded capacity. Congru- 
oufly to this I think alfo, that he hath fur- 
nifhed man either with certain innate ideas or- 
models and principles, or with a faculty or 
power and difpofition eafily to frame them, 
as it meets with occafions (which readily oc- 
cur) to excite them: but becaufe that (as I 
lately noted) God intended the mind of man. 
but of a limited capacity, his underftanding 
is fo confticuted, that the inbred or eafily ac- 
quired ideas and primitive axioms, wherewith 


,it is furnifhed, and by relation or analogy. 


whereunto it judges of all other notions and 


- propofitions, do not extend to all knowable 


objects whatfoever, but reach only to fuch, as 
have a fufficient affinity, or bear fome pro- 
portion to thofe primary ideas and rules of 
truth, which are fufficient, if duly improved, 
to help us to the attainment, though not of 
the perfect knowledge of truths of the high- 
eft orders, yet to the competent knowledge 
of as much truth, as God thought fit to allow 
our minds in their prefent (and perchance 
lapfed) condition, or ftate of union with their 
morta] bodies. 

Eugen. Your opinion, Sophronius, if I 
apprehend it aright, contains two very diffe- 
ring affertions; one, that it is allowable to con- 
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template, and even to difcourfe of ‘things 
above reafon, fince we may have fome con- 
ceptions of them, though they be but very 
dim and imperfect: and the other, that we 
ought not to look upon, or fpeak of fuch 
objects, as things that we comprehend, or 
have even fuch a meafure of knowledge of, 
as we have of things that are not priviledged. 
For of thefe we are not to fpeak but with a 
peculiar warinefs, and modeft diffidence. 
Sopbr. You have expreffed my thoughts, 
Eugenius, fince I intend not to injoin filence, 
or diffuade curiofity, but yet forbid prefump- 
tion, in reference to priviledged things. 
Timoth, Anp truly, Sopbronius, I fee no 
reafon to repine at the limits, which your 
Jate difcourfe hath, in imitation of the au- 
thor of nature himfelf, affigned to human 
‘knowledge. For the number of priviledged 
things is altogether inconfiderable, in compa- 
rifon of the multitude of other things, to 
which our knowledge may be improved to 
reach, and which it far more concerns us to 
know well, than it.doth to refolve puzzling 
queftions about things incomprehenfible ; 
there being within the compafs of thofe 
ruths enough to employ and reward our 
curiofity, without {training and tiring our rea- 
fon about objects that tranfcend it, And yet 
even about thefe fome difquifitions may be 
allowed us; for an objeét, that on the ac- 
count of fome of its properties may be a pri- 
viledged one, may have divers other things 
belonging to it, that do not furpafs our rea- 
fon, and whofe knowledge may therefore be 
attained, by the due employment of it. 
Tavs we ufefully ftudy the nature of bo- 
dies, which make up the object of the ex- 
cellent fcience of natural philofophy ; though 
the true notion of body in general be a thing 
fo difficult to frame, that the beft of our 
modern philofophers can by no means agree 
about it, Which I do not wonder at ; be- 
caufe if we purfue the notion of a body to 
the uttermoft, it will lead us to the perplex- 
ing, controverly de compofitione continui, and 
there you will not deny, but that the under- 
ftanding will be left in the dark. ‘Thus fur- 
veyors, Carpenters, architects, and many o- 
thers, know divers affections of the fquare fi- 
gure, that are of great ule to them in their 
refpective employments, though that proper- 
ty of the fquare, that its fide and diagonal 
are incommenturable, be unknown to moft 
of thems and if they ‘were told of it, and 
would profecute the fpeculation, would in- 
volve them in exceeding great, and probably 
infuperable, difficulties. | 
Sopbr. To confirm what you have been 
telling us, Zimotbeus, 1 fhall venture to add, 
that even about priviledged things, our in- 
quiries, if modeftly and difcreetly managed, 
may not only be allowable, but fometimes 
profitable. For even of fuch fubjects a ftu- 
dious fearch may bring us to know more than 
we did, though not fo much as we would, 
nor enough to be acquiefced in. So that fuch 
enquiries may probably teach us to know the 
obiects better, and ourfelves better too ; by 
VOU. IN: 


giving us fuch a fenfible difcovery of the in- 
fuficiency of our underftandings to compre- 
hend all forts of things, as may be very ufe- 
ful, though not pleafing, and may richly re- 
compence us for the pains, that ended in fo 
inftructive a difappointment. And let me 
add to the pertinent inftances, that have been 
mentioned, the nobleft that can be given; I 
mean the contemplation of God himfelt, For 
he hath fo ordered all things, that it is fcarce 
poffible for us to be deftitute of an idea of 
him, which will at leaft reprefent him as an 
exiftent being, and more perfect than any 
other being ; and yet when we come with 


fufficient application of mind to pry into the - 


wonderful attributes of this moft fingular 
and adorable being, we are, as was lately ob- 
ferved, fure to find otifelves unable to com- 
prehend fo unbounded an obieét. Which 
yet ought not to difcourage us from fo no- 
ble a ftudy, fince we are allowed the great 
contentment and honour to make further and 
further difcoveries of the excellenteft of ob- 
jects, by that very immenfity of his pertec- 
tions, that makes it impoffible for us to reach 
to the bounds of his excellency, or rather to 
difcover, that it has any bounds at all. 

But, gentlemen, I perceive I have been 
fo tranfported by the mention of this vaft 
and divine fubject, in whofe contemplation 
it ts fo eafy and fo pleafant to lofe ones felf, 
that I have forgot the notice Eugenius gave 
me a pretty while fince, that the time allot- 
ted for our prefent conference was then near 
expiring. And therefore I fhdll leave you to 
pick out of the excurfions, to which your 
interpofitions tempted (not to fay obliged) 
me, the applications, that I intended to make 
more methodically, of the diftinétions I laid 
down, And I am the lefs troubled to be 
hindred from propofing to you my thoughts 
about the way of diftinguithing priviledged 
things from others, becaufe we have a do- 
meftick monitor, or a kind of an internal 
criterium, always at hand to help us. For I 
think it may well be faid, that the wife au- 
thor of nature has endued the underftanding 
with fuch a quick, though internal, {enfa- 
tion, (if I may fo call it,) that when due at- 
tention is not wanting, it can feelingly dif- 
cern between other objects, and thofe that 
are difproportionate to its ability. As even 
in beafts, the eye is fo framed (according to 
the inftitution of nature,) that if it be ob« 
verted to the bright noon-day-fun, there 
needs no monitor, -but the operation of the 
fame fun; to make it wink, (and perhaps 
water, ) and thereby difcover itfelf to be daz-~ 
led and overpowered by the difproportionate 
object, | 
- Pyyoc, ] conress your difcourfes, gentle- 
men, .have made an unexpected impreffion 
upon me; but whether that will amount to 


a conviction, will fcarce appear till oir next . 


conference. Only thus much I fhall tell you 
now, that it would much facilitate our agree- 
ment in opinion, if you did not contend for 
altogether fo much; but would be pleated 
to leave it undetermined, whether man’s in- 
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tellectual faculty itfelf is uncapable, by the 
help of any degree of light, to difcover and 
know thofe things, which you call above 
reafon: and would content yourfelves to fay, 
that there are fome things belonging to thefe 
fubjects, which we muft confefs we have lefs 
clear and diftinét notions of, than we have 
even of the difficulteft of thofe things, that 
are acknowledged not to furpafs our reafon : 
and that if we will take upon us, to deter- 
mine pofitively and particularly about thefe 
tran{cendent things, we muft employ ways of 
reafoning congruous to their peculiar na- 
tures. 

Sophr. I sHaxt readily confent not to ex- 
pect your final refolution, before our next 
meeting, having no caufe to fear, that.time 
will be unfriendly to her daughter truth, 

Timoth, Anp in the mean while, Pyrocles, 
I am glad to find, by the laft part of what 
you juft now faid, that you feem to be no 
longer indifpofed to admit fome things, that 
(at leaft in our prefent ftate) do fome way or 


other furpafs our reafon. For I think, that 
inftead of exalting that faculty, we injure 
and defraud it, if we do not freely allow it 
as much enjoyment of truth as we are able 
to procure it: and confequently if geometry, 
or revelation, or experience, affure us of di- 
vers things, of which we can know but that 
they are, and what they do, not, what they 
are, and how they aét, we muft neither re- 
fufe, nor neglect the ftudy of fuch truths, 
any more than we would refufe to look into 
any other objects than thofe that we can 
look through ; and therefore to enrich the 
intellect as much as we are able, we mutt 
entertain, not only thofe truths, that we can 
comprehend, but thofe alfo, how fublime {o- 
ever, that we can have any certain, though 
but a very imperfect knowledge of, efpecial- 
ly fince thofe remote and abftrufe fubjeéts 
may be as much more noble as more dark 
than others, and thereby render an imperfect 
difcovery of them more defirable, than a 
far clearer one of inferior things, - 
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The fpeakers Arnobius, Eugenius, Pyrocles, 
and Limotheus, 

Arnob, 

fome things, whence it was eafy 

to conclude, that by the dif- 
courfe you had with him laft night, he has 
made it allowable for me to demand, and 
rational for you to grant, nay to proffer me 
a difpenfation of the tafk you impofed on 
me at our laft meeting. For though he 
fpake with the modefty that became him of 
your conference, and gave me but a hafty 
and imperfect account of what paffed be- 
tween you; yet I think I may prefume, that 
by his difcourfe, Pyrocles himfelf was at leaft 
uaclined, and you two, gentlemen, fully per- 
{waded to admit, that there are things above 
reafon; which was the main point, about 
which you expected, at our laft congrefs, 
that I fhould entertain you, at our then next, 
ef now prefent meeting. 


Eugen, I deny not, that Sophronius*s confi- 
derations were prevalent on Timotbeus and 


3 


Was very glad, gentlemen, to 
Jearn this morning of Sophronius 


5S O N. 


me, and have, I hope, made a good im- 
preflion on Pyrocles himfelf; but that ough 
not to hinder us from coming, as we now 
do, to claim your promife of entertaining 
us about things above reafon. And if you 
will needs be difpenfed with from repeating 
thofe confiderations, that Sopbronius has em- 
ployed already, (though I doubt not, bur by 
repeating them, you would both ftrengthen 
and advance them;) we will not be rigid 
exactors of our right: but yet we muft nor 
remit your tafk, though we are content to 
change it. For I queftion not but thefe 
gentlemen will confent with me, to difcharge 
you of your promife of difcourfing of the 
arguments, that may infer fome things to be 
above reafon, if you will pleafe to afford us 
your thoughts, about the ways of avoiding 
to be impofed on by our felves or others, 
when fuch fublime fubjects are treated or 

difcourfed of. 
4Aynob, TuovcH in the recital of your 
conference, Sophronius did but touch on fe- 
veral fubjects, whereon it would be proper 
for me to infift, in the difcourfe you feem to 
expect 


fad to tranfcend REASON. 


expect from me; yet I am apt to fear, that 
he has fo prevented me in what I fhould fay, 
that he has left little or nothing for me to do, 
but to make repetitions of what you have 
heard already much better expreffed :_ which 
will bean employment far enough from being 
grateful, either to you or me. 

Eugen. Your modefty, fir, is not like to 
defeat our curiofity ; and that you may not 
think yourfelf hardly ufed, or condemned 
to bear repetition, be pleafed to take notice, 
both that what we defire as a favour, we 
might claim as a compenfation, and that the 
things we expect from you now, are not ar- 
guments to make out, that there are things 
above reafon, but that you would afford us 
fome ‘“* rules and dircctions, how to regu- 
«© Jate the ratiocinations we make, and efti- 
‘© mate thofe we meet with, about fuch 
<< tranfcendent fubjects.”’ 

Arnob, 1 hope, Eugenius, you do not in 
earneft think me fo vain as to pretend to 
frame a logic about things above logic; or 
magifterially to deliver rules about things, 
that are as anomalous, as they are either re- 
mote or abftrufe. Befides that all you have 
faid does not exempt me from a fear, that 
by reafon of Sopbronius’s omitting divers 
points of his difcourfe, and my imperfect re- 
membrance of thofe he tranfiently and ium- 
marily mentioned, he has anticipated much 
of what were otherwife proper for me to fay. 
But yet becaufe it is poffible, that his thoughts 
and mine may have led us to have made 
fome reflections, that are not at all the fame; 
and that even when others happen to be co- 
incident, it may be not altogether ufelefs, 
that I fhould endeavour to enlarge forme 
things, that he has but hinted, and illuftrate 
or vindicate fome others, that will not be pre- 
judiced by being cleared, or confirmed; and 
above all this, becaufe I would fhew you, 
that I am willing to comply with you fome- 
what to the hazard of my difcretion, I fhall 
not refufe to offer you fome, not rules, but 
advices ; provided you freely interrupt 
me, when I begin to trouble you with the 
repetition of any thing, that you have, 
though I have not, heard before ; and _pro- 
vided too, that you look not on thefe advices 
fo much as direétions to find the truth, in 
fuch abftrufe matters, as cautions that may 
chance to affift you to avoid fome errors and 
miftakes. 

Eugen. We are not fo fcrupulous, but 
that we fhall upon your own terms gladly 
receive your thoughts, whatever names you 
pleafe to give them. 

Arnob. I sHauy then, without further 
preamble, comply with your commands, 
and propofe as my 


. Firft Apvice. 

That about privileged fubjeéts themfelves, we do 
not admit any (affirmative) affertion, without 
fuch proofs, to evince it, as are fufficient in 
their kind. 


I wore gentlemen, that Sepbronius has fo 


far declared to you, what is to be meant by 
priviledged things, that though it be a new 
term, yet I need not folicitoufly explain it ; 
and may think it fufficient to intimate in few 
words, that they are thines of a very hetero- 
clite and abftrufe nature, and have belong- 
ing to them fuch peculiar affections and at- 
tributes, as require, that in judging and rea- 
foning of them, we fhould employ notions and 
rules congruous to their particular condition ; 
fome of them fuperadded to, & others per- 
haps differing fiom thofe, that men generally 
and fafely enough make ufe of about common 
and familiar things, that are of a nature lefs 
impervious to our underftandings. And if 
the fhortnefs of this fummary defcription 
fhould leave it lefs clear than I hope you find 
it, I forefee there will divers occafions of il- 
luftrating it, by inftances and other ways, 
occur in the fequel of our difcourfe: in order 
to which I fhall, after this fhort and necef- 
fary digreflion, return to the lately given firft 
advice ; and tell you, that it is grounded up- 
on this confideration, that it is not reafonable 
to give affent to any thing as a truth, but up- 
on a fufficient reafon of that affent. And 
though we may well grant in the general, 
that a thing, which furpaffes our reafon, may 
have belonging to it fome affection, that 1s 
alfo above reafon ; yet we are not in parti- 
cular to believe, that this or that affection doth 
belong to it, without particular and compe- 
tent proof. For fince about a priviledged 
thing, as well as about any other, propofiti- 
ons may be framed, and often are fo, that 


are contrary to one another; to afient to - 


both were to be fure to believe one falfity, 
if nottwo. And if we will affent but to one, 
we muft either judge at adventures, or allow 
our felves to examine the mediums of proba- 
tion, employed on both fides, and thereupon 
judge, why one of the propofitions is to be 
affented to, and the other rejected. 

Pyrocl. 1 am glad, Arnobius, that you al- 
low yourfelf and us this manly freedom, 
without which our underftandings were liable 
to be impofed on in matters of the higheft 
concernment : for there fcarce ever did, or I 
fear ever will, want fome men, who either 
out of ignorance and paffive delufion, or out 
of felf-confidence, or out of defign, take up- 
on them, with great boldnefs, to affirm what 
they pleafe about priviledged fubjects; and 
when they are oppofed in their extravagancies 
by ratiocinations they cannot anfwer, they 
urge, that thefe things being above -reafon, 
are not to be judged of by it. But of fuch 


men as thefe I ufually demand, whether their. 


own affent to the things they would have us 
believe, be grounded upon fome rational ar- 


gument, or not? If they fay, it is not, they. 


are foolsto believe it themfelves; and I thould 
add to the number of fools, if after this ac- 
knowledginent I fhould believe them : but if 
they fay they do, I defire them to produce 
their argument ; for fince it is framed by a 
human underftanding, the force of it may be 
alfo comprehended and judged of by a human 
underftanding : and it is to no purpofe to 


fay, 


55 


56 


ADVICES in judging of THINGS 


fay, that che fubject furpaffes human reafon ; 
for if it do fo indeed, it will furpa{s theirs 
as well as mine, and fo leave us upon ever 
terms. And let the thing affented to be 
what it will, the affent itfelf ought to be 
foiinded upon a fufficient reafon, and confe- 
quently upon one, that is intelligible to the 
human intelleét, that is wrought on by it. 

Eugen, I witirxccy allow, that there is 4 
ereat difference between the being able anid 
obliged to know the nature or caufe of a 
thing, and the being able to give an intelli- 
gible account of the motives, that induce our 
affent to it; and without fuch motives, the 
affent may by chance be given to what is a 
truth, but that will not hinder it from being 
an irrational affent. 

Timoth, I was not iil pleafed, Arzodius, 
with the caution you employed in the clofe 
of your advice, where, by faying; that the 
pofitive proofs you require to evince an affer- 
tion about a priviledged thing; muft be fuf- 
ficient in their kind, you plainly intimate, that 
you do not exact rigid demonttrations of fuch 
affertions. And indeed it were not reafonable 
you fhould ; for fince it is manifeft, thac 
there are many truths, fuch as hiitorical and 
political ones, that, by the nature of the things, 
are not capable of mathematical or metaphy- 
fical demonftrations, and yet, being really 
truths, have a juft title to our affent ; it muft 
be acknowledged, that a rational affent may 
be founded upon proofs, that reach not to r- 
eid demonftrations, it being fufficient, that 
they are ftrong enough to deferve a wife 
man’s acquiefcence in them. And therefore 
if any things can be made out to be revealed 
by God, concerning his own nature, or ac- 
tions, or decrees, we ought firmly to believe 
them, becaufe that, of fome of thofe things, 
as his preefcience, mercy, €c. we can have 
no better proots; and of others, as what he 
did before our world was made, and what 
lie will do with us after we are dead, we.can 
can have no other confiderable proofs at all. 
And the objection made by Pyrocles againtt 
the affenting to audacious propofitions framed 
by impofing men, will not reach our cafe : 
for there is no reafon to think, that becaufe 
an object furpaffes an human underftanding, 
it muft therefore furpafs the divine intellect 
itfelf, And even in things, that are tranfacted 
in the mind of man himfelf, I may learn 


from another, that is not my fuperior, what I , 


can by no means attain to know, unlefs he 
be pleafed to difcover it to me; as that he 
was at fuch a time thinking of the creation 
of the world, or refolving how to difpofe of 
his fon, and what recompence he defigns to 
give a fervant, that he has not yet enter- 
tained. 

Pyrocl, Azout things of fuch a kind as 
you now mention, Timotheus, I thall not dif- 
fent from you ; becaufe thefe are things, that 
though not difcoverable by our reafon till we 
be informed of them, are yet clearly know- 
able by our reafon, when we are informed of 
them. But that there fhould be things, 
which though‘perfpicuoufly propofed, fhould 


) 


not be comprehenfible by our underftanding. 
1s fuch an affront to that noble faculty, that f 
confefs it has much indifpofed me to grant 
(what I am yet unwilling peremptorily to 
deny,) that there are, as Sopbronius would 
have us think, not only fome priviledged 
things, but more than one kind of them ; 
which if we do admit, it will place fuch nar- 
row limits to our underftandings, that we 
muft defpair of the defireableft knowledge of 
all, namely that, which is converfant about 
the nobleft and fublimeft objects. 

Eugén. Leavine to Sopbronzus the ma- 
hagement of a point he has ftudied, and 
which I have not now time folemnly to ar- 
gue ; I fhall only tell you in general, that I 
fee no neceffity, that intelligibility to a hu- 
man underftanding fhould be neceffary to the 
truth or exiftence of a thing, ary more than 
that vifibility to a human eye fhould be ne- 
ceffary to the exiftence of an atom, or of a 
corpufcle of air, or of the effluviums of a 
loadftone, or the fragrant exhalations of am- 
bergreece, and mufk froma perfumed glove. 
I might here obferve, that even by the fame 
fenfe, fome creatures may difcern things, that 
may not be perceptible to others: as no at- 
tention or application of the organ (or the 
nofe) will enable a man to perceive the 
effuvia expiring from the ftale foortfteps of a 
hunted and unfeen hare or deer, though 
hounds, and efpecially blood-hounds, will 
have a vivid preception of fuch odours, and 
by their help trace and purfue the flying and 
unfeen beaft. This, I fay, may be obferved 
in favour of my prefent argument; but it 
will perhaps be a more proper illuftration to 
reprefent, that the natural incapacity of a 
child’s intelleét, to underftand the abftrufe 
affe€tions of parabola’s, hyperbola’s, and the 
incommenfurable lines of a fquare, hinders 
not thofe figures from being contained in re- 
yum natura, or their affections from being 
true and demonftrable. And though we do 
admit fome priviledged things in the fenfe 
above declared, yet, (to fay fomewhat to 
obviate Pyrocles*s fear) there is no neceflity, 
that we fhould be interdi¢cted all knowledge 
of thofe fublime objects, in which there are 
thany things, whereof, or of their confe- 
quences, we muft confefs our {elves ignorant. 
Thus elder geometricians knew very well 
what a rectangular triangle was, when they 
conceived it to be a figure confifting of three 
{trait lines, two of which comprize a right 
angle ; though probably, for a great while, 
they did not know fo much as all its chief 
properties or affections : fince, for aught ap- 
pears, before Pythagoras, (who offered a hec- 
catomb to the mufes in gratitude for their dif- 
covery )it was not known, that the fquare of the 
hypothenufa is equal to the fquares of both the 
other fides; and much more likely it is, that 
they were not able to folve thofe difficulties 
(that continue to perplex even our age ) 
which attend that endlefs divifibility of lines, 
that is inferrible from that equality of the 
two fquares to the fingle fquare. 


Anxp 
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Anp befides the infcrutable perfecétions of 
God, fome of his works are fuch, that, not- 
withftanding the compleat knowledge of them 
furpaffes our forces, yet there remain fo 
many things; as well worthy to be known; 
as poffible to be attained by us, that they 
will allow exercife enough to the wits of all 
‘the philofophers in the world. And befides 
that, as I have been faying; even about thefe 
priviledged fubjeéts themfelvés, divers con- 
fiderable things may be difcovered, if they. 
were altogether impenetrable by our under- 
{tandings, yet their number is fo fmall, that 
they would leave a large fcope for human 
knowledge to diffufe and improve itfelf. For 
. it is not every thing, that is hard to be under- 
ftood, or contrary. to the common rules of 
probability, that has a nght to pafs for a 
priviledged thing ; for fo the paradoxes about 
furd quantities, of ifoperimetal figures; du- 
plicate and triplicate proportion, and divers 
other furprifing doétrines, that are capable of 
mathematical demonftrations, would be pri- 
viledged things. Nor are all thofe worthy 
of this title, that are by many propofed and 
embraced ‘as philofophical myfteries; for, 
fuch are the Peripatetics fubftantial forms, 
which really are not priviledged things, but 
fcholaftic chimeras. But though I fhall not 
prefume pofitively to fet down the difcrimi- 
nating bounds and figns of priviledged things, 
yet moft, if not all, of them being fuch; as 
are either primary in their kind, as God him- 
felf, and the things, whofe nature flows im- 
mediately from him; or elfe things, that if 
thoroughly infpected, do neceffarily involve 
the confideration of fome kind of infinitum ; 
or elfe are fuch, that, though in fome main 
queftions about them one fide muft be taken, 
both fides are encumbred with abfurdities, or 
{carce fuperable difficulties : thofe,.I fay, being 
all (or eine of them) the ufual marks, that 
belong to priviledged things, you will eafily 
grant, that their number is not near fo great 
as their abftrufenefs ; and that therefore Py- 
rocles and his philofophical friends need not 
fear to want employment for their curiofity. 
And for farther anfwer to his objection, I 
fhall add, that we muft regulate our belief by 
our perceptions, not our wifhes; and mutt 
not conclude, that becaufe it were defirable 
for us, that all things were penetrable to our 
human underftandings, there is really nothing 
that is not fo’: and we can no more conclude, 
that we are as knowing as angels, becaufe we 
with we were fo, than that we are as immor- 
tal as they, becaufe we would never die. 
But as for thofe few things, that have belong- 
ing to them properties fo extraordinary, as 
to make it probable, even at the firft fight, 
that their nature muft be very abftrufe, and 
difficult to be fully difcovered by us ; I hope 
Pyrocles will allow, that things of fo hetere- 
clite a nature may challenge an exemption 
from fome of the rules employed about com-. 
mon things ; and that really fuch rules as I 
mean, and fome alfo of the vulgar notions, 
cannot always be fafely extended to fuch fub- 


jects, I forbear to fhew in this place; only. 


Vout, IV, 


becaufe I would not too long at once inter- 
rupt 4rnobius, and I expect to have 
opportunity to {peak again of this 
before our conference be ended, 

. Timoth, You may then; I prefume, 4-n0- 
bius; as foon as you pleafe, favour us with 
your fecond advice. 

_ Arnob, 1 fhall readily obey you, 7: imotbeus, 
by propofing it thus : 


fubject, 


The fecohd Abvice, or RULE. 


That we be not hafty to frame negatives about 


priviledged things, or to reject propofitions 
or explications concerning them 3 ai leaft, as 


if they were abfurd or impofible. 


Ir is eafy to obierve in the f{peculation of 
natural things themfelves, how unfafe it is 
not only to affirm; but in divers cafes alfo 
reject opinions, before men have any thing 


‘ear a competent hiftorical information of 


what belongs to the ftibject they take upon 
them peremptorily to judge of. " And there- 
fore it muft in'reafon be thought much more 
unwary, to be forward to refolve upon nega- 
tive propofitions, about things, which we 


ourfelves acknowledge to be above the reach 


of human reafon, which fince they are, it 
will become us at leaft to forbear a rude and. 
infulting way of rejecting the opinions of 
learned men, that diffent from us about fuch 
things ; fince the fublimity of the fubje& 
fhould make miftakes about them the more 
eafy to be pardoned, becaufe they are diffi- 
cult to be avoided ; and our own fharing in 
the difability of penetrating fuch abftrufe 


things fhould keep us from being over- 


confident, that we alfo may not be miftaken, 
and incline us to tolerate other mens opinions’ 
about matters; wherein we ourfelves have but 
opinion,’ not {cience, 


Pyrocl, Bur have not you formerly ad-: 


vifed us not to fuffer ourfelves to be impofed 
upon by prooflefs affertions, even about pri- 
viledged things ? 


Arnob, 1 did fo, and do fo ftill : but there’ 


Is a great deal of difference between believing: 


a prooflefs affirmation about things, which 
the affirmer does not know to be true, and 


framing negative conclufions againft opinions, 
which, for aught we yet clearly know, may- 
be true ; and therefore my prefent advice is: 
very confiftent with my former: for here I 
counfel only, either a fufpenfion of judg-’ 
ment, when there appears no proof on either: 
fide fufficient to fway the intelleé&t; or fuch 


a wary and unprejudiced affent to opinions; 
that are but faintly probable, that the mind 
may be ready to receive, without either ob- 
{tinacy or furprize, any better argument, that 
fhall conclude the contrary: of the opinion we 
favoured before; 


Eugen. But methinks it is hard to avoid- 


the framing of conjectures, even about thofe 
fublime fubjeéts, concerning which we can 


frame but conjectures, and thofe often very 
flight ones. : 


Q. Arnob, 


a good 


- 
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Arnob. I conress an abfolute fufpenfion of 
judgment is a very uneafy thing, nor do I 
ftri€tly require you fhould entertain no con- 
jectures ; but only that we fhould confider, 
that we may be eafily miftaken in them, and 
by further information fee caufe to lay them 
down, and perhaps exchange them for con- 
trary ones. My thoughts of this matter may 
be perchance fomewhat illuftrated, by fup- 
pofing, that we four were walking in a high- 
way, and difcovered, as far off as our eyes 
could reach, fome erected and moving body 
of human ftature ; though we fhould, by its 
fhape and walking, fafely enough conclude, 
that it were no other animal than a man, yet 
what manner of mah he were, as old, or 
young, handfome, or ugly, we fhould not 
be able to difcern, and confequently; could 
have no fufficient ground to determine. And 
as if I fhould affirm him to be a young man 
or handfome, you may juftly cenfure me of 
rafhnefs ; fo if, becaufe I cannot prove my 
conjecture, you fhould refolutely deny, that 
he is a young man or handfome, I fhould 
think you guilty, though not of an equal, 
yet of a cenfurable unwarinefs, becaufe, for 
aught you know to the contrary, he may be 
what I gueffed him to be; And though we 
are naturally fo uneafy under fluctuation of 
mind, that for my part I confefs (and it 
may be you may be fubjecét to the fame in- 
firmity) I fhould fcarce forbear refembling 
in my thoughts the man we fpeak of to fome 
body or other that I knew; yet I fhould juft- 
ly think that conjecture to be very fallible, 
and both expect, that when I fhould come to 
have a nearer and clearer view of him, I 
might fee caufe to difmifs my firft idea for 
that, which this new and better profpect 
would afford me, though it were quite dif- 
fering from that I had formerly entertained, 
and fhould reprefent him, that my forward 
thought perhaps refembles to a young man 
of my acquaintance with black curled hair, 
and a ruddy complexion, to be pale and 
wrinkled, with grey hair curled like a pound 
of candles, The application, I fuppote, I 
may ipare. 

“But gentlemen, I would not be under- 
ftood in the preceding difcourfe, as if I were 
againft all framing of negative propofitions 
about priviledged things ; my defign being 
but to diffuade from hafty ones: for fome- 
times it is much more eafy and fafe to deny 
things, than to affirm them to belong toa 
fubje&t that furpaffes our reafon. And the 
obfervation may be of ufe, efpecially in two 
cafes; one, when the negative we affert is 
grounded not upon axioms taken from the 
ufual courfe of nature, or upon propofitions 
dubious, or remote from the firft principles 
of knowledge, but upon either catholic and 
metaphyfical axioms, or elfe upon truths 
manifeftly flowing from fome clear, though 
inadequate, notion we have of the nature of 
the things we treat of. The other cafe is, 
when we have a clear and fufficient proof by 
revelation, or otherwife, of the pofitive at- 
tributes of the things we contemplate ; for 


then we may fafely deny of that fubject any 
other thing, that 1s really inconfiftent with 
that pofitive attribute. Upon which account 
it is, that though we do not fully compre- 
hend what God 1s, yet knowing by the clear 
light of nature (and if we be Chriftians) 
believing it upon the account of revelation, 
that he is a being intelligent and infinitely 
perfect, we may fafely deny againft Epicurus, 
Vorftius, and Mr. Hobbes, that he is a corpo- 
real fubftance, as alfo that he is mortal, or 
corruptible, 

Pyrocl, IT suatr not trouble you, Arno- 
bius, to enlarge upon your laft advice, but 
willingly receive the favour of your next. 

4rnob, Wuicu fhall be this: 


The third Apvice, or Ruie. 


That a matter of fatt, or other truth, about 
priviledged things, being proved by argu- 
ments competent in their kind, we ought not 
to deny it meerly becaufe we cannot explain, 
or perhaps fo much as conceive, the modus 


of it. 


Ir is no very difficult tafk to juftify this 
advice 3 but I may do it the better, if you 
give me leave to frame and premife a diftinc- 
tion, for want of which I have obferved a 
want of clearnefs in feveral difcourfes, where 
the term modus has been employed: for 
fometimes we would deny fo much as a pofii- 
bility, that one thing can belong to, or be 
truly faid of another ; as when we fay, we 
underftand not how one creature can create 
another ; or how there can be a line, that is 
neither ftraight nor crooked; or a finite 
(whole) number, that is neither even nor 
odd, But moft commonly we mean, by 
our not underftanding the modus of a thing, 
that wedo not clearly and diftin€tly conceive, 
after what manner the property or other at- 
tribute of a fubject belongs to it, or performs 
its operations. The firft kind of modus 
may, for diftinétion fake, be called a pof- 
fible modus 3 and the other, an actual modus, 
Now in both the foregoing acceptions of the 
term modus, we may find inftances fit for our 
pase purpofe. For we cannot imagine, 

ow a fhort line, or other finite quantity can 
be endlefly divifible, or (on the contrary) 
how infinite parts fhould make but a finite 
total: and yet geometry conftrains us to ad- 
mit, that it 1s fo, But though there be but 
few inftances of this kind, yet of the other 
fort of our nefcience of the modus of things, 
there may be found more inftances than we 
could wifh there were ; for even in natural 
and corporeal things, the eager difputes of 
the acuteft philofophers, and the ingenious 
confeffions of the moft judicious and mode- 
rate, fufficiently anita that as yet we 
know not the manner of operating, whereby 
feveral bodies perform what we well know 
they bring to pafs. And not to enter into 
thofe nice and tedious difputes of the caufe 
of the cohefion of the parts of matter in the 
{fmalleft, moft principal, and moft primary 
bodies, 


Sad to tranfcend REASON. 


bodies, perhaps without going out of our 
felves, the way, whereby the rational foul can 
exercife any power oVer the human body; 
and the way, whereby the underftanding and 
the will act upon one another, have not 
yet been intelligibly explained by any. And 
the like I may fay of the phenomena of the 
memory, efpecially in thofe, in whom that 
faculty is eminent. For it is a thing much 
more fit to be admired, than eafy to be con- 
cetved, how in fo narrow a compafs, as part 
of a human brain; there fhould be fo many 
thoufand diftinét cells, or impreffions; as are 
tequifite to harbour the characters or figna- 
tures of many langtiages, each of them con- 
fifting of many thoufand differing words, be- 
fides the images or models of fo many thou- 
fand faces, fchemes, buildings, and other 
fenfible objects, and the ideas of fo many 
thoufand notions and thoughts, and the di- 
ftinct footfteps of almoft innumerable multi- 
tudes of other things: and how all thefe fhall, 
in fo narrow a compafs, have fuch deep and 
lafting impreffions made for them, and be 
oftentimes lodged fo exaétly in the order, 
wherein they were at firft committed to the 
memory, (and that perhaps many ycars be- 
fore) that upon a fudden command of the 
will, or a flight cafual hint, a whole fet of 
words, things, and circumftances, will in a 
trice, as it were, ftart up and prefent them- 
felves even in the very feries, order, and 
manner, that fo long before belonged to 
them. And I doubt not, but that befides 
thofe abftrufe things about the modus, of 
which the more candid philofophers have con- 
feffed their ignorance, there would many 
others have been taken notice of, if we did 
but as ferioufly and impartially enquire into 
the nature of all the things we are pleafed to 
chink we know. And when I refleé on the 
yet depending difputes, between philofophers 
and mathematicians, about the nature of 
place and local motion, which are things fo 
obvious and familiar to us, I fhould, though 
I had no other inducements, be inclined to 
think, chat we fhould find difficulties enough 
in many other fubjects, wherein we do not now 
take notice of any, if we particularly ftudied 
their nature; and that our acquiefcence in 
what we have learried about many things 
proceeds not from our greater knowledge of 
their nature, but from our having éxercifed 
lefs curiofity and attention in confidering it, 

Anp if in things corporeal, that are the 
familiar objects of our fenfes, we aré often 
reduced to confefs our ignorance of the modes 
of their inexifting or operating, I hope it 
will not be denied, that to a being wholly 
unapproachable by out fenfes, natural theo- 
logy may be allowed to afcribed fome things, 
whofe modus 1s not attainable by our under- 
ftanding : as the divine prefcience of future 
contingents, which as it were impious to 
deny, as to the truth of the thing, fo I fear 
ie impoffible to explicate, as to the modus 
or it. 

Eugen, Ir it were at this time proper for 


tne to meddle with things of that kind, I 
fhould not much fcruple to fay in favour of 
the Chriftian religion, that divers tenets, 
granted both by Chriftians, Jews; and Hea- 
thens, as parts of natural theology, to me 
feem as difficult to be conceived, as divers of 
thofe myfteries, that for their unintelligiblenefs 
are fiercely oppofed in revealed theology. I 
will not take upon mie to judge of others ; 
but, for my part, I confefg, I do not much 
better underftand, how an intellect, and a 
will, and affections, are diftinétly inexiftent 
in God; in fuch fort as they are wont to be 
attributed to him, than how in him there can 
be a Trinity, ftated, not as fome {fchoolmen 
explicate, or rather darken it, but as the 
gofpel delivers it. I can as little explain by 
any thing in nature, how God, who is an 
immaterial fubftance, can move matter, as 
how he can create it: nor would itat all fatisfy 
me to tell me, that a rational foul moves a 
human body; for I do not allow, that it 
gives any motion to the body; but only 
guides that; which other agents have put the 
parts of it into. And though it did produce 
motion in the body, my fcruple would yet 
remain ; for the Cartefians themfelves con- 
fefs, that the power the foul has of fo much 
as determining the motion of the body be- 
longs to it, not upon any phyfical account, 
but by the particular appointment and im- 
mediate power of God, who would have that 
power one of the conditions or properties of 
the union of the foul and body. So that to 
me, who defire to have it explained, how an 
immaterial fubftance can move matter, and 
confequently, how God can do it, it will be 
no fatisfaétion to fay, that the rational foul 
can move the body ic is joined to, fince that 
power is referred merely to God’s appoint- 
ment: and the queftion is, how God himfelf 
can be conceived to move matter. 

Arnob, know not, whether upon the fame 
grounds, which I do not difallow, I may not 
add, that whereas by many it is looked upon 
as an inconceivable thing, that God fhould fee 
mens thoughts, to me it appears as little in- 
telligible, how he can know their outward 
actions : for fince we have no way of difcern- 
ing the salir motions of mens bodies, 
but by fome of our fenfes, efpecially our 
fight ; and fince thofe fenfations themfelves 
neceffarily require organs duly conftituted, 
that is, made up of divers parts, framed and 
joined after fuch a determinate manner, I fee 
not how we can explain the perception of 
vifible objects without an eye, or fo much as 
any corporeal organ, or fubftance ; efpecially 
fince it is, and that very juftly, afferted, that 
the deity is not united to any portion of mat- 
ter, as the human foul is to the human body. 
And to thefe inftances others to the fame 
purpofe might be added, bur that I think ir 
fitter to mind you, that of thofe already 
mentioned amongft us there are fome, that I 
prefume you will judge referable to that, 
which J lately calleda poffible modus ; fince, it 
feems, toto genere, as they fpeak, inexplica- 

ble, 
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ble, how the attribute inexifts in the fubject, 
and after what manner the caufe'can produce 
the effect afcribed to it. 

Timotb, | Kwcw you too well, gentlemen, 
to fufpect, you mean by this, to deny to 
God eitlier the power of moving matter, or 
that of perceiving all its motions, 

Arnob, You may well take that for grant- 
éd; and you may remember, that to prevent 
rniftakes, I was careful, in propofing my ad- 
vice, to except thofe things, for which there 
is fome pofitive proof ¢ompetent 1h its 
kind, 

Pyrocl. Ont may then, without furpri- 
fing you, afk what kind of proofs thofe may 
be ? . 

vnob, A *tuLL anfwer to that queftion 
would take up too much of that little time, 
that 1s allowéd us, before it grow dark, to go 
thorough the advices, that yee remain un- 
{poken of. But yet to comply with you, as 
far as my hafte will permit, I fhall name two 
or three Kinds of pofitive proofs, that may be 
employed on fuch occafions as we {peak of. 
And firft, if there be an effect, that we dif- 
cern muft proceed from fuch a caufe, or 
agent, we may conclude, that fuch a caufe 
there is, though we do not particularly con- 
ceive, how, or by what operation itis able to 
produce the acknowledged effect. Thus, 
though a man, otherwife of a good judg- 
ment, being wholly a ftranger to the mathe- 
matics, cannot conceive how a {kilful aftro- 


nomer can many years before-hand foretell 


éclipfes to a day and hour, and perhaps to a 
few minutes; yet when the fuccefs does, as it 
often happens, verify fuch predictions, he 
will be fatisfied, that the maker of them had 
the fkill to foreknow the things foretold in 
them. And fo the generahty of learned men 
among us, who are not fo much acquainted 
with that part of navigation, which fome 
moderns have by a Greek name called Limen- 
Furctica, or the art of fteering to harbours, 
cannot well conceive, how a fhip, that is, for 
inftance; in the vaft Atlantick ocean above 
a thoufand miles from any fhore, fhould be 
fo directed, as to arrive juft at a little harbour 
not cannon-fhot over, which perhaps neither 
the pilot, nor any other in the fhip ever faw. 
And yet as little as we cari diftinctly conceive, 
how fuch an art of finding ports can be 
tramed, we fcruple not to allow there is fuch 
an one, becaufe navigators to the Zaft and 
‘Veft-Indies could not without the guidance 
of fuch an art find the remoteft ports they 
are bound for. 

A seconp fort there is of pofitive proofs, 
confifting of thofe conféquences, that are 
clearly and legitimately inferred from any 
unaniteft acknowledged, or already demon- 
ftrated truth. To this fort belong divers ma- 
thematical propofitions and corollaries, which 
though being nakedly propofed they feem 
incredible to the generality of learned men, 
and fometimes to mathematicians themfelves, 
are yet fully affented to, becaufe they clearly 
follow from either manifefted or demonftrated 
truths, Tlrus many cannot conceive, how it 


is poffible there may be a million, for in- 
ftance, of circles, (or as many more as you 
pleafe) whofe circumferences fhall each of 
them come nearer and nearer to one another, 
and to a ftrait line affigned, and yet none of 
them either touch, much lefs cut, either any. 
other circle, or that line, but in one and the 
fame point. And yet this is one of the odd 
propofitions, that geometers have rightly de- 
duced as corollaries from the fixteenth of 
Euclia’s third element. And though we can- 
not clearly conceive, how two lines, that -at 
their remoteft ends are but little diftant from 
each other, fhould perpetually incline to- 
wards each other without ever concurring ; 
yet geometricians, that is, the’ rigideft rea- 
foners that we know of, have been .com- 
pelled to admit this in the Linea Conchoides of 
Nicomedes, to name no more. But though, 
(not to touch the fame ftrings too often) E 
thought fit to mention thefe inftances, yet 
whether you judge them fufficient or no, you 
will allow that, which may be taken from 
the endlefs divifibility of a line ¢ for though, 
if I mifremembered not, Sopbronizs told me, 
he took notice to you, how unable we are to 
have a fatisfaétory apprehenfion, how a fhort 
line as well as a long can be divided into 
more and more parts, without any ftop ; yet 
geometricians generally admit this, becaufe 
it may be clearly deduced from fome geo- 
metrical truths, and particularly from the in- 
commenfurablenefs of the fide and diagonal 
of a fquare. And if you will allow me to 
have once more recourfe to divine prefcience, 
I may add another acknowledged inftance, 
by reprefenting, that philofophers have ad- 
mitted that, becaufe they judged it clearly 
to follow from the infinite perfections of 
God; though, how he can forefee contin- 
gency, the moft judicious and modeft of 
them did not pretend their reafon was able 
to conceive. 

Timoth, To thefe two kinds of pofitive 
proofs mentioned by Arnobius, I doubt not 
but he will give me leave to add divine reve- 
lations, if competently attefted ones can be 
produced ; and therefore I will not, by go- 
ing about* to evince this, fpend any of the 
time he referves for the remaining rules, to 
which he may, for me, advance as foon as he 
thinks fit. 

Arnob. I accept the liberty you offer me, 
Timétheus, to proceed to my next advice ; 
which is this, 


The fourth Apvier, or Rute. 


That when we treat of priviledged fubjetts, 
we are not bound always to think every thing 
falfe, that feems to thwart fome received 
diftate of reafon, 


As great a paradox as this may at firft 
blufh appear, yet it will need little more to 
make it out, than the application of fome 
things, already delivered on occafion of the 
two foregoing advices, of which this is in- 
deed little more than a corollary. For it 

being 
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being evident, that as a great part of the 
dictates of reafon are negative, fo negative 
propofitions do ufually {pring from the re- 
pugnancy we judge that fome things have to 
fome pofitive dictate of reafon; if thofe po- 
fitive dictates contain but gradual and limited 
truths, (to borrow Sophronius’s terms) and 
come to be unduly extended to privileged 
fubjects, it may very poffibly happen, that 
a thing may be really true, that yet muft 
appear falfe, if it be judged of by its .con- 
gruity to one of thofe limited and but re- 
{pective dictates of reafon. It is alfo clear, 
that not only in philofophy, but natural (as 
well as revealed) theology, the ufual ground, 
on which we reject many things, is, that we 
judge them unintelligible. And I cenfure 
not the practice in general, but I think it 
may eafily miflead us, when it is extended 
to things, that we may difcern to tranfcend 
our reafon, as, for aught yet appears, fome of 
the modus’s, even of things corporeal, are 
found to do. And we think we have made 
complete enumerations of the feveral ways of 
inexiftence of an attribute in a fubject, or of 
the operation of one thing upon another, 
when indeed we have overlooked one or 
other, and perhaps that, which we have thus 
pretermitted, may be the true one; though it 
may be alfo, that no attention and diligence 
of ours could, in fome cafes, have ferved 
our turn, the modus inquired after being not 
conceivable to us, though it may be to a 
higher than a human intelleét. 
_ Pyroc. Tue {chool-philofophers for many 
ages, in the catalogues they made of the ways 
of a body’s working upon another ata di- 
ftance, did not think of the true ways, by 
which odors and founds are communicated to 
us; and therefore had recourfe to certain unr 
intelligible things, which they were pleafed 
to call fpectes intentionales, Whereas thofe 
modern naturalifts, that philofophize freely, 
acknowledge, that odours are communicated 
by effuviums, exhaling from the odorous 
body, and fitted to affect our noftrils ; and 
founds are tranimitted to the ear by the un- 
dulating motion, which the air is put into by 
the impulfe of the vibrating, or otherwife 
agitated parts of the fonorous body. 

Timoth, METHINKS we need not go out 
of our felves to find inftances of both the 
parts of what Arnobius was laft faying, if we 
admit, as I queftion not but we rationally 
may, this tenet of the generality of philofo- 
phers, both ancient and modern, that the 
reafonable foul 1s an immaterial fubftance : 
for then, whereas men think they have fuf- 
ficiently enumerated the ways of determining 
the motion of a body, by faying, that the 
determination muft be made, either in the 
line, wherein the impellent, that put it into 
motion, made it move, or in the line, where- 
in it was determined to move by the fitua- 
tion of the refifting body, that it met with 
in its way ; the motions of the animal {pirits, 
if not alfo fome other internal parts of the 
body, may, the body being duly difpofed, 
be determined by the human will; which is 

Vow. IV. 


a way quite differing from the other, And 
how this attribute, I mean the power of de- 
termining the motion of a body, without 
any power to impart motion to that body, 
fhould belong to an immaterial creature, 
which has no corporeal parts to refift the 
free paflage of a body, and thereby change 
the line of its motion, is not yet, nor per- 


haps ever will be in this life, clearly con- 


ceived by us men; though there is no doubt, 
but that he, who endowed the foul with this 
attribute or power, perfeétly underftands, 
both how it exifts in the foul, and how the 
foul, by exerting it, operates on the body. 

Pyroc. Bur can any thing feem more un- 
reafonable, than. to embrace opinions, that 
contradict the rules of reafon? which prac- 
tice, if it be once allowed, why fhould we 
trouble our felves to inveftigate what is can- 
gruous or incongruous to reafon, fince the 
making a difcovery, that an opinion jis re- 
pugnant to it, will not affure us of that gpi- 
nion’s being falfe ? 

4rnob. A person lefs knowing and equi- 
table than Pyrogles would have {pared this 
double objection, if he had remembered 


what hath. been formerly faid, applicable to 


our prefent purpofe, and what kind of things 
they are, that we are difcourfing of. But to 
remind him a little of them, I fhall defire 
him to confider with me, that I no way dif- 
allow the rejecting of opinions, that are found 
contrary to thofe rules of reafon, at the fra- 
ming of which the things opined about were 
duly taken into confideration: but in cafes 
not thought on when fuch rules were devi- 
fed, we are not always bound to fubmit to 
be judged by them; and to maintain an opi- 
nion unconformable. to fuch a rule, may be 
not to oppole a genuine and abfolute dictate 
of reafon, but to rectify one, that is erronee 
oufly thought fo, by fhewing, that the rule 
is expreffed in more catholick and indefinite 
terms than it ought to have been. And of 
two opinions, you will not deny, that that is 
the moft rational, that is moft agreeable to 
thofe rules of reafon, that are framed upon 
the fulleft information. 

Fugen. It is not difficult to gather from 
what you have faid, draobius, that in the 
rule you propofed to us, very few of the 
cafes, that occur in ordinary difcourfe, or even 
in that of philofophers, will be at all con- 
cerned. And in thefe few cafes, wherein you 
intend the rule fhould take place, you are 
careful to obviate inconveniences by a double 
caution, The firft, that you fuppofe, that 
the opinion, that claims an exemption from 
the common rules, is not.an arbitrary or pre- 
carious tenet, but fufficiently made out by 
proper arguments, And the fecond, by de- 
claring, that it is not to contradiét right rea- 
fon, but bad reafoners, to give limitation co 
rules, that have been roo haftily framed and 
conceived in too general terms, by men, whg 
either were not competently informed of the 
variety of particulars, when they took upon 
them to make analyfes and enumerations; or 
elfe prefumed to infer, that a thing was not, 

becaufe 
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becaufe they did not underftand the modus of 
its exiftence or operation. 

Arnebh, You take my fenfe nght, Exge- 
wins, and I have often thought, that the 
caufes of the great clamor, that 1s made againft 
fome men, for not obfequioufly fubmitting 
to what fome others call the rules of reafon, 
are, that men do nct fufficiently underfiand 
the nature of things, and themfelves, but 
entertain too narrow conceptions of the for- 
mer, and too high an opinion of the latter. 

Pyroc. The diétatcs.of reafon being the 


fureft, if not the only fafe rules, that nature — 


has given us to frame our difcourfes and ra- 
tiocinations by, I confefs Iam, though not 
fully refolved, yet very unwilling to allow 
any conclufion, that is not conformable to 
them ; orto admit, that any thing fhould be 
fo highly priviledged as to be exempted 
from the jurifdiction of reafon, whofe ge- 
nuine declarations they are. 

Fugen, Tuts objection, Pyrocies, feems to 
me to be grounded rather upon an ambiguity 
of terms, than the true nature of things, For 
reafon is often times taken fer a fet of notions 
and propofiticns, employed and acquieiced in 
by this, or that, fort of reafoners, that are 
wont to have names given them, from this 


‘or that particular difcipline, as aftronomy, 


chymiftry, opticks, &@c. of whofe received 
deftrines they are fuppofed to be entirely 
maintainers. But it is alfo with, at leaft, as 
much propriety ufed to fignity the rational 
faculty itfelf, furnifhed with the hght, that 
accompanies it, when it is rightly difpofed and 
informed. In the firft of thefe two fenfes it 
feems but reafonable to allow, that. fome 
things ought to have the privilege to be ex- 
empted from being judged by fome of the 
fame rules, that are employed to judge of other 
things by ; for fome of thefe rules were framed 
upon a flight confideration of common and fa- 
miliar things, either by the vulgar, or by men, 
that for want of {kill, or application of mind, 
did not critically confider the diftinét natures of 
things, and yet prefumed to fettle rules, that 
other mens inadveitance, or lazinefs, has 
made them receive for certain dictates of 
reafon: whereas other natures fhould have 
been then confidered, as well as thofe; and 
by reafon of their not having been fo, the 
rules, I fpeak.of, are not always proper and 
fafe, when they are. applied to thefe over- 
looked natures. Thus fucceffive beings, as 
time and local motion, do, in fome cafes, 
require to be eftimated by other meafures 
than fubftances, whether material, or incor- 
poreal. And fo alfo the more nice metaphy- 
ficians, efpecially among the moderns, have 
thought themfelves obliged to difcourfe of 
modufes, relations, privations, extrinfecal de- 
nominations, €¥c. ina very differing way from 


. that which belongs to bodies and fpirits ; 
though the unfkilful (even among otherwife 


learned men) have been wont, and ftill are 


apt, to confound all thefe fubjeéts, by ap- 


plying to them indifcriminately the fame 
rules, or, as they think them, dictates of rea- 
fon. 


~ 


But, befides what may be faid of thefe 
long unregarded, or undiftinguifhed natures, 
there are other entities; that are more gene: 
rally and familiarly taken notice of, wherein 
I may think one may find inftances more ap- 
pliable to my prefent purpofe. For I ob- 
ferve, that though all other actual beings are 
compounded (to fpeak in the language of the 
{chools) of effence and exiftence; yet, accor- 
ding to the notion of metaphyficians, as well as 


. divines, it muft be acknowledged, that the 


fimplicity of the Divine Nature is fuch, as 
to exclude from God even this kind of com- 
pofition. And indeed the notion we have of 
a being infinitely perfect, imports, that, 
though in no other being, yet in this thofe 
two are infeparable ; for aétual exiftence, 
being a perfection, muft needs belong to the 
nature of a being infinitely perfect. The ge- 
nerality of philofophers, after Ariffole, con- 
ceive place to be the immoveable and imme- 
diately contiguous concave furface of the 
ambient body, fo that it is a kind of veffel, 
that every way contains the body lodged in 
it; but with this difference, that a veffel is a 
kind of moveable place, as when a bottle of 


‘wine is carried from the cellar to the table; 


but place is an immoveable veffel, cr a veffel 


confidered as immoveable. Now, fuppofing 


with Ariftotle, and the generality of philofo- 
phers, the plenitude of the world, it may be 
truly faid, that all plants, animals, minerals, 
ftars, and other bodies, are each of them in 
fuch an Ariftotelian place as has been de- 
fcribed ; whence it has been ufually faid by 
philofophers, that what is in no place (I hope 
they meant it only of bodies) is not at all : 
yet it appears not, how the outermoft heaven, 
whether that be the firmament, or no, I need 
not here inquire, can be properly faid to be 
in a place, fince thefe philofophers afferting 
the world to be finite, muft grant there is 
no ambient body withcut it to contain it, 
And [I fhall add, on this occafion, that if 
the outermoft heaven fhould be impelled, by 
the irrefiftible power of God, in a ftraight 
line, this way, or that way, there fhould 
enfue a motion without change of place, for 
the outermoft heaven was in none before, 
and does.not, by its progreffion, come to be 
contained by a new ambient body. And, in 
this cafe, even according to thofe modern 
favourers of Ariftotle, tuat approve Des Car- 
tes’s definition of local motion, (which in- 
deed is far more intelligible than Arz/fotle’s) 
the world may be faid to move without 
changing of place; for it does not paf{s from 
the neighbourhood of fome bodies to that of 
others, fince comprifing all bodies, and yer 
being bounded, there is no body for it to 
leave behind, nor any beyond it for it to 
approach to. And though the Cartefians in 
their hypothefis of the indefinitnefs of the 
world, do partly avoid the force of what I 
have been faying ; yet, befides what may be 
rationally urged to fhew, that if the world 
be not more than indefinite, it muft be really 
finite, I confider, that the Cartefians, though 
upon grounds of their own, muft allow what 

I was 
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I was obferving ; namely, that though every 
particular body in the univerfe is naturally 
‘capable of local motion, yet the univerfe itfelf 
is not ; and though every particular body in the 
world have fome determinate figure, yet the 
world itfelf, being indefinite, has not fo. 

WHeREAS 4riftotle, and the philofophers, 
that have lived fince his time, have generally 
admitted the divifion eftablifhed by him of 
all entities, into fubftance, and accident, and 
accommodated their rules to one of them, or 
both ; the learned Gaffendus, and his fol- 
lowers, have introduced a third fort of things, 
as not being either fubftances, or accidents ; 
and thefe, if you will admit, you will, I pre- 
fume, admit too, that they may be privileged 
from their rules calculated for other natures, 
Of this kind of things the Gaffendifts make 
place cr fpace to be; for they will not allcw 
it to be a fubftance, becaufe it is neither body, 
nor fpirit, but only fomewhat, that has a ca- 
pacity to receive or contain bodies, and would 
fubfift, though God fhould annihilate all the 
fubftances he has created. And for the fame 
reafon it is not to be called an accident, fince 
that neceffarily requires a fubftance to refide 
in (according to that received axiom) cci- 
dentis effe, eft ineffe; whereas in cafe of the 
annihilation of the world itfelf, and confe- 
quently all fubftances that compofe it, their 
place or fpace would {till remain, and be ca- 
pable of admitting a new world of the fame 
extent, if God fhould be pleafed to create 
it: whence Gaffendus wittily infers, that bo- 
dies are rather accidental in refpect of place, 
than fpace in refpect of bodies, But with- 
out ftaying to examine this paradox, I fhall 
venture to fay in general, that he who fhall, 
with an heedful and unprejudiced eye, fur- 
vey the feveral hypothefes, or fyftems, main- 
tained by the different fects of philofophers, 
may find, that though the inftances will not 
be all of them the fame, yet there is none 
of thefe fyftems, in which one may not ob- 
ferve fomething or other, to which every one 
of the rules, that reach to the other fubjects 
treated of in that philofophy, cannot {fafely 
be applied. And indeed the mind of man 
being naturally far more defirous to know 
much, than to take the pains requifite to exa- 
mine, whether he does fo or not, is very 
prone to think, that any {mall number of 
things, that it has not diftinétly confidered, 
muft be of the fame nature and condition 
with tl:e reft, that he judges to be of the 
fame kind, For by thus attaining to the 
knowledge of things, by way of inference, 
the mind gratifies, at once, both its vanity, 
and its lazinefs; looking upon thefe conclu- 
fions, as marks of the excellency of its ra- 
tional faculty, whilft they rather proceed from 
a want of the due exercife of it. 

Pyroc. But if the received dictates of rea- 
fon be not always fafe grounds to proceed 
upon in our difcourfe, I would gladly know, 
by what rules we fhall judge of thofe rules, 
and difcover them to be erroneous in cafe 
they be fo; and by what meafures we fhal! 
eftimate truth and faJfhood, in thofe things, 


wherein the ufe of thofe rules muft be laid 
afide. 

4Arnob, Your doutle objeciion, Pyrocies, 
I confefs to be weighty enough to deterve a 
confiderate anfwer; and to give you the fum 
of mine, in few words, I fhall tell you, that, 
in my opinion,’ fince there is no progrefs si 
infinitum in the criteria of truth, and that our 
faculties are the beft inftruments, that God has 
given us to difcover and to examine it by; 
I think a clear light, or evidence of percep- 
tion, fhining in the underftanding, affords 
us the greateft affurance we can have (I mean 
in a natural way) of the truth of the judg- 
ments we pa{s upon things, whether they be 


other things, or the vulgar rules of realon-. 


ing, or fubjects, that claim a privilege from 
thofe rules. 

Anp here give me leave to confider, that 
it is not by induction, but by evidence, that 
we know, that ex vero nil nift verum fequitur. 
By which it appears, that the innate light of 
the rational faculty is more primary, than the 
very rules of reafoning, fince, by that light, 
we judge even of the lately mentioned axiom, 
which is itfelf the grand principle of ratio- 
cinations made by inference. 

Eugen. Tis matter may be, perchance, 
fomewhat illuftrated, by obferving, that as 
the underftanding is wont to be looked upon 
as the eye of the mind, fo there 1s this ana- 
logy between them, that there are fome 
things, that the eye may difcern (and does 
judge of ) organically, if I may fo {peak, 
that is, by the help of inftruments: as when 
it judges of a line to be ftraight, by the ap- 
plication of a ruler to it, or to be perpendi- 
cular, by the help of a plumb-line, or a cir- 
cle to be perfect, by the help of a pair of 
compaffes. But there are other things, which 
the eye does perceive (and judge of) imme- 
diately and by intuition, and without the 
help of organs or inftruments ; as when, 
by the bare evidence of the perception, it 
knows, that this colour is red, and that other 
blue, and that fnow is white, not black, and 
a char-coal black, not white; and fuch a 
picture is very like, or another unlike to the 
face it was drawn to reprefent. For thus 
there are fome things, that the intellect ufually 


judges of in a kind of organical way, that 


is, by the help of certain rules, or hypo- 
thefes, fuch as are a great part of the theo- 
rems and conclufions in philofophy and 
divinity. But there are others, waich it 
knows, without the help of thefe rules, more 
immediately, and, as it were, intuitively, Ly 
evidence of perception; by which way we 
know many prime notions and effata, or 
axioms metaphyfical, &c. as, that contra- 
di€tory propofitions cannot both be true ; 
that from truth nothing but truth can legi- 
timately be deduced; that two things, toat 
are each of them equal to a third thing, are 
equal to one another; that a whole numter 
is either even or odd. And it is alfo upon 
this evidence of perception, that we reccite 
with an undoubted affent many primitive 
ideas and notions, fuch as thofe of extended 


fubftance 
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fubftance or body, divifibility, or local mo- 
tion, a ftraight line, a circle, a right angle, 
and many other things, that it would be here 
fuperfluous to. mention. 

4rnob, I THImK the internal light, that the 
Author of Nature has fet up in man’s intel- 
lect, qualifies him, if he makes a right ufe 
of it, not only ta apply the inftruments. of 
knowledge, but alfo to frame and to: exa- 
mine them, For, by the help of this light, 
the underitanding is enabled to look about, 
and beth to confider apart, and compare to- 
gether, the natures of all kinds of things, 
without being neceffitated to employ in its 
{peculations the rules or diétates of any par- 
ticular fcience or difcipline, being fufficient- 
ly affifted by its own light, and thofe gene- 
ral axioms and notions, that are of a catholic 
nature, and perpetual truth, and fo of a 
higher order, than the dictates or rules of 
any particular or fubordinate fcience or art. 
And by thefe means the underftanding may 
perceive the imperfection and falfity of fuch 
rules or theorems, as thofe men, that look 
no higher, nor no further than their own par- 
ticular fcience or art, embrace for certain 
and unqueftionable. Thus when philofophers 
obferved, that they could frame a clear no- 
tion of a thing, without confidering, whe- 
ther it were actually in being or not; or, 
even when they fuppofe, that itis not actually 
in being, as we can frame a clear conception 
of a rofe in winter, when there are none to 
be found growing, and have a clear notion 


of a myriagon, though it is very like there | 


is no fuch figure really exiftentin the world: 
they have generally concluded, that the 
effence of things is differing and feparable 
from their exiitence. And yet, when we 
confider that God is a being infinitely perfeét, 
and that actual exiftence being a perfection, 
muft belong to him, we may, by the fame 
light of reafon, that dictated effence and ex- 
iftence to be two feparable things in all other 
beings, difcern, that they muft be infeparable 
inGod ; and confequently, that the fore-men- 
tioned rule, though more general than almoft 
any other, is not abfolutely univerial, but 
muft be limited by the light of reafon. And 
thus alfo philofophers confidering, that not 
only all forts of bodies, but the immaterial 
fouls of men, (and angels themfelves, fup- 
pofing fuch beings) are all endowed with 
qualities, which are accidents, have included 
it in the very notion of a fubftance, to be 
the fubject of accidents, or, as the {chool- 
men {peak, /ubftare accidentibus ; and accor- 
dingly /ubftantia is wont to be derived 4 fub- 
ftando : but the infranchifed intellect finding 
in itfelf a notion of an abfolutely perfect, 
and therefore exiftent being ; and confidering, 
that to be the fubjeét of accidents ts not a 
thing agreeable to the higheft perfection pol- 
fible , it concludes, that in God there are 
no accidents, And this conclufion has been 
embraced as a part, not only of Chriftian, 
but of natural theology, and maintained by 
divers philofophers themfelves, upon meta- 
phyfical and other meerly rational grounds. 


In fhort, the native light of the mind may 
enable a man, that will make a free and in- 
duftrious ufe of it, both to pafs a right judg- 
ment of the extent of thofe very dictates, 
that are commonly taken for rules of reafor, 
and to frame others on purpofe for privileged 
things, fo far forth as they are fo. But I 
fear, gentlemen, the fourth advice I have 
ventured to offer you, has, by its tedioufneis, 
made you juftly impatient of being detained 
by it fo long; and therefore I fhall advance 
to the fifth, which imports, 


The fifth Apvice, or Rute. 


That where priviledged things are concerned, 
we are net always bound to rejett every thing,’ 
as falfe, that we know not how to reconcile 
with fome thing, that it is true, 


Pyrocl, You may call this an advice, bue 
Y doubt others will ftile it a paradox, and 
poffibly think it one of the greateft, chat . 
ever was broached. 

4Arnob, YET perhaps you will find by and 
by, that it may be in great part made good 
by what has been already difcourfed, and by 
you admitted. I think it will not be doubt- 
ed, but that there are, or may be conccived 
ftraight lines, whereof one is a hundred or a 
thouland times longer than another, It is 
alfo generally granted, that a longer line 
comfifts of, or may afford, more parts than a 
fhorter ; for a line equal to the fhorter be- 
ing taken out of the longer, and confequent- 
ly juft as divifible as it is, there will remain 
of the longer line another line, perhaps ma- 
ny times exceeding the fhorter line. And 
laftly, it ts generally acknowledged, that no 
number can be greater than infinite ; fince if 
the leffer number were capable of acceffion 
(as it niuft be, if it fall fhort of another num- 
ber} it would need that acceffion (or a 
greater) to make it inhnite, which yet it is 
fuppofed to be already. | 

Pyrocl. I sre not yet, to what all this may 
tend. 

Aracb, You will quickly perceive it, when 
I fhall have defired you to reconcile thefe 
propofitions with the demonftrations of gec- 
meters of the endlefs divifibility of all {traighe 
lines ; whence they deduce, that though 
they be very unequal among themfelvcs, yet 
the fhorteft of them contains, or may affore, 
infinite parts. 

Pyrocl, But is there any thing more clear 
to human underftanding, or more fuppofed 
in almoft all our ratiocinations, than that two 
truths cannot be contradictory to each other ? 

Arneb, ‘Tuoucn I am far from affirming, 
that one truth can really contradict another 
truth ; yet I think that, which is but a gra- 
dual or limited truth, may in fome few cates 
not be reconcileable by us to an abfolute 
and univerfal truth. For, I think we may 
(with Sopbronius) diftinguith thofe propof- 
tions we call true, into axioms metaphylical, 
or unrverfa], that hold in all cafes withour 
refervation ; and axioms collected or emcr- 
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gent ; by which I mean fuch as refult from 
comparing together many particulars, that 
agree in fomething, that 1s common to them 
all, And fome of thefe; though they be fo 
general; that in the ufual fubjects of our ra- 
tiocinations they admit of no exceptions, 
yet m&y not be abfolutely and unlimitedly 
true; of which I know not whether I for- 
merly gave you an inftance, even. in that 
axiom, which (almoft) all meerly natural 
philofophers have fuppofed and built on, 
that, ex nibilo nibil fit, which, though at 
Jeaft one of the higheft of gradual .or col- 
leéted truths, may yet be not univerfally 
true, fince, for aught we know, God, that is 
acknowledged to be a being, that is infinite- 
ly perfect, may have, and may have exes- 
cifed, the power of creating. And in fuch 
cafe as this, not to be able to reconcile a 
truth, concerning a priviledged thing, with 
a propofition that generally paffes for true, 
(and in other cafes 1s fo indeed) will not pre- 
{ently oblige us.to reject either propofition as 
falfe, but fometimes, without deftroying ei- 
ther, only to give one of them a due limita- 
tion, and reftrain it to thofe forts of things, 
on which it was at firft grounded, and to 
which it was, becaufe of man’s ignorance, 
or inconfideratenefs, that it was not at. firft 
‘confined. And if the miracles vouchfafed 
either for ‘the Chriftian, or for any other re- 


ligion, be any of them granted to be true ;° 


(as almoft all mankind agrees in believing in 
general, that there have been true miracles ;) 
it cannot. well be denied, but that phyfical 
propofitions are but limited, and fuch as I 
called colleéted truths, being gathered from 
the fettled phenomena of nature, and are 
liable to this limitation or exception, that 
they are true, where the irrefiftible power of 
God, or fome other fupernatural agent, 1s 
not interpofed to alter the courfe of nature. 
Pyrocl, But do you think there are no 
inconfiftent propofitions, that you would call 
truths, wherein you cannot fhew, that one 
of them is but a gradual or emergent truth ? 
4rnob, Ir is one thing to enquire, whether 
men have yet difcerned, or I am able to 
-make out, that one of the propofitions you 
fpeak of is but a limited truth ; and another, 
to enquire, whether, fpeaking abfolutely and 
univerfally, it may to any intellect appear to 
be no more than fuch. For firft I confider, 
that the reafon, why we judge things to be 
repugnant, being, that the notions or ideas 
we have of them feem to us inconfiftent; if 
either of thefe notions be wrong framed, or 


. ._ be judged of by an unfit rule, we may think 


thofe propofitions to be contradictory that 
really are not fo; as, if you heedfully mark 
it, you fhall find, that thofe, that are wont to 
employ their imaginations about things, that 
_are the proper objects of the intellect, are 
apt to pronounce things to be unconceivable, 
only becaufe they find them unimaginable ; 
as if the fancy and the intelleét were faculties 
of the fame extent : upon which account fome 
. have fo grofly erred, as to deny all immate- 
rial f{ubftances, and chofe rather fo far to de- 
Vou. IY, 


_ther. 


grade the deity itfelf, as to impute to ita 
corporeal nature, than to allow any thing to 
have a being, that is not comprehenfible by 
their imagination, which themfelves acknow- 
ledge to be but a corporeal faculty. But be- 
fides this miftake of things repugnant, which 
arifes from the mif-application or mif-ma- 
nagement of our difcerning faculties; I con- 
fider in the next place; that there may be 


another, that proceeds from the imperfection 


and limitednefs of our underftanding, which 
being unable to judge of priviledged things 
at the fame rate that it does of other objects, 
may fometimes be unable to difcover that re- 
concileablenefs, that a more illuminated and 
penetrating faculty may difcern. This may 
be illuftrated by what ufually happens at fea, 
(for there mens profpect is the moft free) 


when looking towards the main, the fky and 
tthe waters feem to meet at the edge of the 


(fenfible) horizon, though indeed they are as 
far diftant as heaven is from earth ; and on 


the other fide, if you fkilfully mix together 


the dry and fine powder of orpiment and 
that of indico, you will produce a green co- 


our, as is known to painters, and the eye 


takes notice but of an uniform mixture, in 
which it fees neither blue nor yellow: but if 
(as experience fhews) you look on this mix- 
ture with a very good mifcrofcope, the emer- 
gent colour will difappear, and you will 
plainly fee, inftead of it, blue and yellow 
grains of the powders diftinct from one ano- 

Which inftances may ferve to fhew 
the imbecility of our vifive faculty 5 and the 
latter of them may teach us, that a thing 
may appear one and differing, as it is looked 


upon by a more or lefs difcerning fight. But 


an inftance more .home to our prefent pur- 


.pofe may be afforded by yellow diamonds, 
which, becaufe of their colour, not only other 


men, but the generality of gold{miths (in 
whofe error I have fometimes fhared) take to 
be counterfeit gems, or at beft but right to- 
pazes; whereas very fkilful lapidaries will 
by fure figns difcover and acknowledge them 
to be true diamonds, notwithftanding their 
feeming difference from unqueftioned ones, 
and account them to be of the fame nature 
with that nobleft kind of jewels. Whence 
we may learn, that a more fkilful judge may 


.difcern an agreement in things, that almoft 


all other men think they fee manifeftly to be 
of diftant natures, 

Eugen. Give me leave, gentlemen, to fay 
on this occafion, that I have feveral times ob- 
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ferved, that men. Judge fome things to be is- | 


reconcileable, not only when they are both 
of them reprefented to the underftanding: 
in the form of propofitions ; but when one of 
them is but a notion, or a current definition. 


_ For divers of thefe notions do contain in them 
.a propofition, or are equivalent to it; as 


when a circle is defined to be a figure con- 

tained in aline, all whofe parts are equally dif- 

tant from the middlemoft point or center, this 

definition contains an affirmation of the effen- 

tial property of a circle, and by the genera- 

lity of geometricians is therefore difcrimi- 
S 


nated. 
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nated from that conic fectidn, ‘whith they call 
‘an ellipfis, though that be alfo-a fipure lter- 
minated by one:curve Ime. 

Awp becaufe you are 'verfed m mathema- 
ticks, I thall-on this occafion fhew you‘by a 
‘geometrical inftance, that if a man-have not 
‘genuine ahd adequite notiohs‘ef'the things he 
judges éf, he -nray tonfidertthy, atid ‘even ‘up- 
‘on very “probable grounds, judge things to 
Ie inconfiftent, ‘that in reality -are inot fo. 
For if an-ordinary cultivator of mathematical 
‘diftiplines fhotild ‘hear one man fay, that fuch 
a ‘figure is an ellipfis, and another -affitin it to 
be a cirdle, he would -think their:affertions ‘to 
Ibe ‘incorififtertt, having his mind prepoffeffed 
with an ellipfis’s Bemp a ‘conical ifettion, 
whofe propertics muft therefore (he fuppefes)) 
be very differing from thofe -ef a circle); 
wheres futh wary Seomeftricrdns-ds the ledrn- 


* see hised Dr. Wallis * will-téll him, that the vik 
treatife de ear notions of ‘comic feétions-are -not adequite 


§ ectiont busts the 


Conicis, 


fioures prod@ucible by-them : 'for when 
aright cone is cut qilite through By an in 
clinmeplane, the figure-produced 'by ithe fee- 
"tidn agrees well with -the received notion ‘df 
an éllipfis, in which the diameters are of tn- 
vequal length ; yet if the 'plarte cut the cone 
‘parallel ‘to ‘the bafis, that conic fection will 
‘be a true ‘circle, ‘having all its diameters 
equal. 

Tp is indeed an uncommon and unheeded 
‘aecount, ‘but fuch an’ene, upon which Ihave 
ébferved ‘not only legicians, ‘but philofephers 
themfelves, to err about judging things re- 
concileable or inconfiftertt ; thdt if a'man'be 
not fufficiently acquainted with the natureof 
any of ‘the two ‘things -under ‘confideratien, 
(and much more if he-be ignorant of, -or mif- 
‘taken about both) he may think there s a 
.contradiction between things, -whereih a fu- 
‘periok, or more piercing intellect, may dif- 
cern a cenfiftency : for taking it forgranted, 
that he knows one thing to be a tnith, if 
fome other thing be affirmed to be fo, which 
he has not anderftanding or fill eneugh to 
fee how to reconcile to its ft is no wonder, 
that how well foever this may be evinced, he 
fhould as little know-how to admit, as how 
to rejet it. This may be partly illuftrated, 
and partly proved by inftances, drawn ‘from 
the mathematicks themfelves: for a novice in 
arithmetic, for example, finding that, ac- 
cording to his rules, there is not one mean 
proportional number between 4 and “2, ‘will 
fcarce be able to reconcile that‘propofition to 


‘this other, that there are two mean prepor- 


tionals between fhe mentioned numbers ; -for 
he may with great appearance of reafon afk, 
how, if there be net fo much: as one mean 
proportional, there can be two? ‘Whereas 


thofe, that are acquainted with the nature of . 


ranks or {éries of numbers preceeding in geo- 
metrical proportion, will eafily difcern, that be- 
tween thofe two recited, both the number 8€, 
and the number 16, are mean 'préportionals, 

Tiinoth, Tuoucn I difallow not your in- 
ftance, Eugenius, yet I fhall ‘be willing to 
hear one or two others of a Ilefs ‘abftraéted 
nature; 


‘Bugen, To dbey -you, Timotheus, 1 shall 
add, that:if an old ‘fehool-philofopher, or a 
mathematician, not acquainted with the Jatter 
@ifcoveries made !by treleftopes, fhould hear 
one.man fay, that the moon .isthe moften- 
Jightmed, when fhe uppears ‘full x0 us5. and 
another.affirm, thet ‘fhe ts -moreenlightned at 
‘the new moon than wtcthe full, he would :rea- 
dily conclude, upon the fuppofition (which 
lhe-inakes no:doubt df) that the:moun resetves 
all ber lipht umimediately from the don, that 
the.afarmatidn:of ‘the latter (aftronomer), can+ 
not ‘be Itunes which yet he would mot con 
clude, af he knew (what iis difsovered ‘by 
webefcmpes) thatthe .moon ‘is as well ‘enlighr 
ned bythe garth, asthe carth by ‘the moons 
awitereas at the ‘full the -receives,but thofe 
iisams, that come to her diseétly trom the 
fim, -at the change‘fhe receives both them ‘in 
hat part af keribodly that is cbverted:to him, 
and thofe other beams of his, that are weflect- 
ed from the (terreftrial globe to ‘that part .of 
the nmoon thats nearéftito us. 

Aw to ‘the foregoing ‘inftance I fhall add 
‘one more, that ifeems -appofite enough to 
Aroabius’s purtpofe, and it is, thet before Ay 
thdgoras, not only ithe vulgar of the Greeke, 
-but wheir philofophers and mathematicians 
ttoo, tabfervmeroftentimes, that a bright ftar 
preceded the sifing fun, and that frequenely 
alfo (an ‘other days) after fanwlét, another 
-{tar ‘appeared, that was none of ‘the fixed 
‘ones; they uonfidenthy sonchuded from the 
‘fo diftast times of apparition, -vhat the fun 
was ‘attended by two differing titers, to which 
iaecoxmply ghey pave two ‘differing names : 
but Pyvbuperes, ‘who was a far better altro- 
mprher (as may be gueffed, arnong other 
things, ‘by his maintaining in ‘thofe early 
‘times ‘the motionof the earth about the fun) 


underteek ‘to difabufe them, and effected it. 


Now sf one, that hail iobferved Venus only in 
the mormings, ‘fhowld have affirmed, that 
befides the fix ‘Known planets, there was 
-but a-feventh (namely the phofphorus) which 
preceded the rifing ‘fun, and another, (that 
had ‘taken notice of her only in the evenings) 
fhould affert, that-befadesithe fame fix known 
‘ones, the only feventh was that called He/- 

us, which dometimes appeared after his 
gesting s a by~flander would prefentky have 
concluded, that them affertions were:not re- 


-concileable, ‘elther to one another, or to the 


truth, which {in his judgment) was, that 
there muft ibe ‘no Jefs than erght ¥ifible pla- 
nets: and yet Pytbugerus, who had more 
fill, and more piercing wit, did, (as was 
lately noted) difcern and teach, that thefe 
two phenomena were proctuced by one and 
the fame planet Vemus, determined by its pe- 
culiar motion (about the fin) to dhew itlelf 
near our horizon, fornetimes before he af- 
cends it, amd fometimes after he had_-left it. 
Such inftances as thefe, though offered but 
as illuftrations, may perfwade us from being 
too forward to reje& every ‘propefition, that 
we fee not how to reconcile to what we take 


fora truth ; provided the diftrufted propofi- 
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tion be fuch, as we would acquiefce in, if we 
could reconcile it to that fuppofed truth. 


Timoth, From this difcourfe, Eugenius, 


and that of Arzobius, which preceded it, I 
think one may gather, that, according to you 
two, when'two propofitions are laid down, 
whereof one is made evident to us by expe- 
rience, or by ‘reafon, acting within its own 
jurifdiction or compafs ; and the other is fuf- 
ficiently proved by being mathematically de- 
monftrated, or duly attefted by divine reve- 
lation, we ought not to reject either of thefe 
propofitions, as no-truth, meerly becaufe we 
do not yet know how to reconcile them: but 
we fhould rather think; that the collected 
propofition is but a gradual, or limited 
wrth ; or elfe we fhould confider, that we 
knowing but fo imperfectly as we do the par- 
ticular natures of priviledged fubjects, for 
aught we know, a fuperior intelleé&t may be 
able to difcern a friendly agreement between 
what 1s delivered about that fubjeét, and the 
affirmation that feems repugnant to it, though 
we are not quick-fighted enough to perceive 
this agreement. And this, how ftrange fo- 
ever you may think it, Pyrocles, may not on- 
Jy be countenanced by fuch things as Eugenius 
Jately had, but both you yourfelf, and almoft 
all mankind do de facfo feem to practife it, in 
the cafe of the divine prefcience of man’s free 
actions, 

Eugen. Wxat you contend for, gentle- 
men, may perhaps be thought the more re+ 
ceivable, if one fhould argue thus: Firft, 
either the propofitions faid to be repugnant 
are both really true, or they are not; if it be 
anfwered, that they are not, the difficulty is 
at an end : for there is none at all to conceive 
a true propofition fhould contradict a falfe 
one. But, fecondly, if both the propofitions 
be fuppofed to be true, it muft be affirmed, 
either that they are reconcileable, or that they 
are not; if it be faid they are not, then Py- 
rocles’s obje€tion is out of doors ; for it can- 
not then be reafonable to fay, that the two 
propofitions, though inconfiftent with one 
another, muft neceffarily be one or other of 
them inconfiftent with the truth. But this I 
prefume he will by no means affert, and con- 
fequently muft fay, that the propofitions are 
reconcileable. Upon which anfwer I fhall 
demand, how that can be, unlefs a fuperior 
intellect, fuch as unqueftionably the divine is, 
can difcover an agreement between propofi- 
tions, wherein we cannot difcern it? For our 
not being able to difcern it is, you know, 
profeffedly fuppofed in the cafe we difcourle of. 

Pyrocl. But, Arnobius, will not this doc- 
trine make us very liable to have falfities im- 
pofed on us, at the pleafure of kald and dic- 
tating men ? 

4Arnob. Nort, 1f it be limited to the fub- 
jects, wherein alone I would have it admitted : 
for if neither of the things treated of be a pri- 
viledged one, but both in the jurifdiction of 
ordinary reafon, I do not only confent, but 
(in my firft advice) require, that the propo- 
fitions framed about them be eftimated ac- 
cording to the common dictates of reafon. 


And'even in cafes, where one of the propofi- 
tions is about a priviledged thing, I do not 
at all think fit, that it fhould be received in 
fpite of its being repugnant to the gradual 
truth delivered in the cther, unlefs it can-by 
fome other argument, fufficient in its kind, 
be proved to be true; and in that cafe, that 
what I plead for ought to be admitted, ig 
employed by the fuffrage of almoft all man- 
kind in that cafe, which was juft now ‘per- 
tinently mentioned by Timotheus : for though 
men know not how to reconcile the liberty of. 
man’s will with the infallible knowledge, that 
God has of thofe aétions that flow from it, 
yet they have unanimoufly judged it reafona- 
ble to believe both free-will and prefcience ; 
the former, becaufe they felt it in themfelves ; 

and the latter, partly becaufe the fore-know- 

ledge of things being manifeftly a perfection, 

ought not to be denied to God, whom they 
looked upon as a being fupremely perfect ; 

and partly becaufe fome actions and events, 

that they all judged to flow from mens free- 

will, were, as the generality of men believed, 

foretold by prophetic oracles. But except in 

fuch cafes as I have been naming, I ami alto- 

gether of Pyrocles’s mind, that fince we have 

fcarce any way of difcovering a falfity, but 

by its being repugnant to fomewhat that is 

true ; to deny, that in cafes within the jurif- 

diction of ordinary reafon, the repugnancy 

of a propofition to any manifeft truth ought 

to fway our judgments, were to deprive us 

of the ufefulleft criterion to difcrimmate be- 

tween falfhood and truth. | 

Timoth, For my part, who believe with 

many philofophers, as well Heathen as Chrif- 

tian, that human fouls owe their origin. to 

God, and with almoft all philofophers, (for I 

know what the Stoscks held) that as he is the 

fupreme being, fo he is a moft free agent, I 

fee not why, as he has given to corporeal be- 

ings divers qualities, very differing in their 

degrees of noblenefs; fo he might not give to 

the intelligent productions of his power and 

will various degrees of intellectual capacities, 

as well as a limitednefs of nature. And as it 

will not follow, that becaufe we can fee with 

our eyes very {mall objects, and imagine fuch 

as are yet much fmaller, either the eye or 
the imagination can ever reach to fo {mall 
an object as an atom; fo it will not follow, 

that becaufe we are able to frame conceptions 
of immaterial beings, we muft therefore be 
able to underftand the nature of Ged, and 


‘the harmony of all his monadical attributes. 


A little boy may have a clear notion of three, 
four, fave, or other {maller numbers, and yee 
may be unable to frame good conceptions of 
triangular and other polygon numbers, (as 
fome call them,) and much more of the ab- 


ftrufe affections of furd numbers, and the - 


roots of the higher algebraical powers. To 
difcern particular truths is one thing, and to 
be able to difcover the intercourfe and_har- 
mony ‘between all truths, is another thing, 
and a far more difficult one; asa traveller 
may upon the Englifh fhore know, that he 
fees the ocean, and upon the coaft of rick 
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be made to do the like, and at the Eaft-Indies 
alfo he may know, that he fees the ocean ; 
and yet not know how thofe fo diftant 
feas communicate with each other, though 
that may be manifeft enough to a cofmo- 
grapher. 

Arnob, WHat you fay brings into my 
mind, that I have fometimes thought God 
and men enjoy truth as differingly as they do 
time. For we men, as we enjoy time but 
by parcels, and always leave far the greateft 
part of it unreached to by us; fo we know 
but fome particular truths, and are always ig- 
norant of far more than we attain to. Where- 
as God, as his eternity reaches to all the por- 
tions of time (or meafured durations) fo his 
omnifcience gives him at one view a profpect 
ot the whole extent of truth : (as if a man 
could fee the whole river of Ne/us with all 
Its turnings and windings, from its hidden 
iprings to its entrance into the fea.) Upon 
which account he fees all particular truths, 
not only diftinét, but in their fyftem, and 
fo fees a connexion between thofe, that to 
us feemed the moft diftant ones. 

4rnob, THERE remains now, gentlemen, 
but one part more of your penance to be un- 
dergone ; for it is high time I fhould haften 
to the relief of a patience I have fo long dif- 
treffed ; and therefore I fhall give it but one 
exercife more, and conclude your trouble 
with fome reflections on this laft advice. 


The fixth Apvice, or Rute, 


That in priviledged things we ought not always 
to condemn that opinion, which is liable to ill 
confequences, and incumbred with great in- 
convenienctes, provided the pofitive proofs of 
it be fufficient in their kind, 


Tart this advice may be the more eafily 
admitted, I fhall feparately fuggeft three 
things, which I defire may be afterwards 
confidered all together. 

First, that clear pofitive proofs, propor- 
tionate to the nature of things, are genuine 
and proper motives to induce the underftand- 
ing to affent to a propofition as true; fo 
that it is not always neceffary to the evidence 
and firmnefs of an affent, that the intelle& 
takes notice of the confequences, that may be 
drawn from it, or the difficulties, wherewith 
it may be incumbred. This is plain in thofe 
affents, which of all others, at leaft that are 
meerly natural, are by knowing men thought 
to be the moft undoubted and the beft 
grounded ; I mean theaffents, that are given 
to the truth of geometrical demonftrations : 
and yet,- Euclid, for inftance, in all his ele- 
ments of geometry, in fome of which fur- 
prifing paradoxes are delivered, (as in the 
fixteenth propofition of thé third book, and 
the 117th of the tenth book, to name no 
more) contents himfelf to demonttrate his 
affertions in a mathematical way, and does 
not, that J remember, anfwer or take notice 
of any one objection : and the geometricians 
of our days think they may fafely receive his 


t 


propofitions upon the demonftrations annexed 
to them, without knowing or troubling them- 
felves about the fubtleties employed by the 
fceptic Sextus Empiricus, or others of that 
feét, in their writings againft the mathema- 
ticlans, and all affertors of affured know- 
ledge. 

Tue fecond thing I would offer to your 
confideration, is, that the former part of our 
difcourfe has manifefted, that there are fome 
things, which our human and imperfeé un: 
derftandings either cannot, or at leaft do not, 
perfectly comprehend ; and that, neverthe- 
lefs, men have not refrained from prefuming 
to dogmatize, and frame notions and rules 
about fuch things, as if they underftood them 
very well, Whence it muft needs come to 
pafs, that if they were miftaken (as in things 
fo abftrufe it is very like they often were) 
thofe, that judge by the rules they laid down, 
muft conceive the propofitions oppofite to 
their miftakes to be liable to very great, if 
not infuperable difficulties and objeétions. 

Anp this fecond confideration, in conjunc- 
tion with the firft, will make way for the 
third, as a natural production of them; 
‘which is, that, as we need not wonder, that 
priviledged things, which are wont to be fo 
fublime as to have been out of the view of 
thofe that framed the rules, whereby we 
judge of other things, fhould be thought lia- 
ble to great objections by them, who judge 
of all things only by thofe rules; fo we 
fhould not require or expect more evidence 
of a truth relating to fuch things, than that 
there are for it fuch fufficient pofitive reafons, 
as, notwithftanding objections and inconve- 
niencies, make it, upon the whole matter, 
worthy to be embraced. 

Pyrocl, Bur can that be worthy to be af- 
fented to, which is liable to objections and 
inconveniencies, which the maintainers con- 
fefs they know not how to avoid ? Does not 


‘your Euclid himfelf, in fome of his demon- 


{trations, employ that way of reafoning, which 
fome of his Latin Interpreters call deduéfio 
ad abfurdum ? 

_Arnob, EUCLID indeed, (as well as other 


-mathematicians) befides that more fatisfac- 


tory way of direct probation, which perhaps 
he might have oftner employed than he did, 
has fometimes, where he thought it needful, 
made ufe of the Exayx74 you {peak of. But 
in thefe cafes he never goes out of the difci- 
pline he treats of, and confining himfelf to 


arguments drawn from quantity, he urges 


nothing as abfurd, but whar is undeniably re- 
pugnant to fome truth he had already demon- 


-ftrated, or to thofe clear and undifputed de- 


finitions, axioms, or poftulata, which he fup- 
pofes to have been already granted by thofe 
he would convince. But though he thus ar- 
gues, to prove, that his readers canrot con- 
tradict him without contradicting them- 
felves ; yet we find not, that he was at all fol- 
licitous to clear thofe difficulties, that fo 
quick-fighted a man could nut but know fome 
of his theorems to be attended with: bur 
contents himfelf to demonftrate the incom- 

menfurablenefs 
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menfurablenefs of the fide and diagonal of a 
{quare,without troubling himfelf to take notice 
of the difficulties, that attend the endlefs divifi- 
bilicy of a line, which would follow from 
what he demonftrated. But, Pyrocles, to 
look back to the firft part of your objection, 
though what you fay will hold in ordinary 
cafes; yet fuch peculiar ones, as we are fpeak- 
ing of, deferve a particular confideration. 
About fome priviledged things there are, and 
about fome others there may be contradi¢tory 
opinions (taking that term in a ftriét fenie) 
maintained. Now as both of thefe cannot be 
true, fo one of them muft be fo : as, though 


it be hotly difputed, whether quantity be end- . 


lefly divifible, yet certainly either it muft, or 
muft not be divifible without end: and, as 
was formerly obferved, which fide foever you 
take, the inconveniencies will be exceeding 
great, and perhaps there will lie objeétions 
{carce to be directly anfwered. And finceone 
of the two oppofite opinions muft be true, it 
will not always be neceflary, that an opinion 
muft be falfe, which is incumbred with great 
difficulties, or liable to puzzling objections. 
And therefore if the pofitive Sack on one 
fide be clear and cogent, though there be per- 
plexing difficulties objected by the other, the 
truth ought not for their fake to be rejected ; 
becaufe fuch difficulties proceeding ufually 
either from notions, that men prefume to 
frame about things above their reaches, or 
from rules, that were not made for fuch points 
as are in difpute, the objections are not to be 
judged fo well founded, as is that acknow- 
ledged principle in reafoning, that from 
truth nothing but truth can be legitimately 
inferred, 

Eugen, 1 conress I have always thought it 
reafonable in fuch cafes, to compare, as well 
the pofitive proofs of one opinion with thofe 
of the other, as thofe objections that are 
urged on either fide ; and there make my 
eftimate upon the whole matter, though 
with a peculiar regard to that varie that 
has a great advantage in point of pofitive ar- 
guments ; becaufe, as Arnobius obferved, 
thofe are the proper inducements to the af- 
fent of the intellect: and then the objections 
may well enough be fufpected to proceed 
from the abftrufe nature of priviledged 
things, and the over-great narrownefs of the 
rules, that men are wont to judge of all 
things by: for we may have a fufficiently 
clear proof, that a thing is, whilft we have 
no fatisfactory conception of its manner of 
exifting or operating ; our illative know- 
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ledge, if you will allow me fo to fpeak, be- 
ing clearer, and extending further, than our 
intuitive or apprehenfive knowledge. 

4rnob, But even about things, that we 
cannot fufficiently underftand, we may in 
fome cafes exercife our reafon in anfwering 
objections, that are thought not to be at all 
anfwerable, becaufe they are not directly fo. 
For we may fometimes fhew, by framing in 
another cafe a like argument, which the ad- 
verfary muft confefs does not conclude well, 
that neither does the argument, that contains 
his objection, conclude aright. 

Tuis I could exemplify (though that may 
feem no eafy tafk) but that I fear I fhould 
want time to propofe examplés, whofe being 
very paradoxical would make .them need 
much proof; which you who, I fear, are 
quite tired already, would want patience to 
hear. Wherefore I fhall rather recommend 
to you one obfervation, which I take to be of 
no {mall moment and ufe, when we con- 
template things of the nature of thofe we 
have been difcourfing of ; and it is this, that 
we muft not expedt to be able, as to privi- 
ledged things, and the propofitions that may 
be framed about them, to refolve all diffi- 
culties, and anfwer all objections ; fince we 
can never directly anfwer thofe, which re- 
quire for their folution a perfect comprehen- 
fion of what is infinite: as a man cannot 
well anfwer the objections, that may be made 
again{t the Antipodes, the doctrine of eclipfes, 
that of the different phafes of the moon, and 
of the long days and nights of fome months 
apiece near the poles, (not now to name 
that more abftrufe part of aftronomy, the 
theory of the planets) unlefs he underftand 
the nature of the fphere, and fome other 
principles of cofmography. So that where 
priviledged things are concerned, clear and 
pofitive arguments ought to be of great 
weight in favour of the opinion they con- 
clude for; even when on the contrary fide, 
we may difcourfe ourfelves into fuch difficul- 
ties, as may perplex, and perchance pofe our 
limited underftandings, 

Eugen. Tus is a point of fuch abftrufe 
fpeculation, that if, when we remember our- 
felves to be but men, it fhall be thought fie 
to adventure upon launching out into it, it 
will be neceffary to adjourn the profecution, 
till we fhall have more time before us, than 
we are mafters of now, that the hour is fo 
late, that it is high time we fhould, after our 
deferved thanks to him, releafe Arnobius, by 
wifhing him a good night. 


NEW 


JO 


NEW: 


EXPERIMENTS 


AND 


OBSERVATIONS 


Made upon the 


= ee mae, ae eee 


ICY NOCTILUCA: 


To which is added 


‘A CHYMICAL PARADOX, grounded upon New Experi- 
MENTS, making it probable; that CoyMICAL PRINCIFLES are 
tranfmutable ; {o that out of one of them others may be pro- 


duced. 


An ADVERTISEMENT of the PUBLISHER to the READER. 


| We HOSE, who have publifhed fome 
former tracts of this honourable au- 


thor’s, have made their complaints, 
that his writings have not met with the fame 
candor and ingenuity from all writers: for 
though fome have very civilly mentioned his 
name in thofe experiments, obfervations, 
and phzenomena, which they have borrowed 
from his writings; yet others have vendicated 
that to themfelves, which was none of their 
own ; for having lighted their candle at his 
torch, and raifed fome fuperftructures upon 
thofe foundations he had laid, they have made 
no mention of him at all; in which matter 
the fincerity of philofophers is not a little 
required, 

It is known, that Mr. Boyle was the firft 
inventor of that pneumatic engine, or air- 
pump, called from him, Machina Boyliana ; 
the figure and many of the ufes whereof he 
hath defcribed in his traét, entituled, New 
phyfico-mechanical experiments concerning the 
fpring and weight of the air, (and in the con- 
tinuation of it ;) which book, ‘being tranf- 
lated into Latin, and difperfed into foreign 
parts, hath given occafion to tran{marine vir- 
tuoi to make effays (not altogether unfuc- 
cefsful) concerning the fabricating of the 
like engines ; though none of their tracts up- 
on that fubjeét have equalled the original. 
In like manner, ic is highly probable, that 
his differtations concerning phofphorus’s, 
and his free diftribution of feveral parcels of 
that luminous fubftance, have excited others 
to defcant upon the fame fubject. 

But that it may juftly appear, that the 
honourable author fhines only by his own 
light, and hath not any thing mutuatitious 
in the following treatife, the reader is to be 


advertifed, that this traét had much earlier 
come abroad, if, after I had received the 
whole, even to the laft theet, in 16S1, that fo 
the Englifh edition, and my Latin verfion 
thereof ( wherewith the noble author was 
willing to gratify the curious in foreign pa:ts) 
might be carried on together, I had not been 
by long ficknefs, and divers unfavourable 
circumftances, obliged to retain it fome 
months in my hands. | 

Wuicu I am the more troubled at, be- 
caufe I find, that my neceffitated delay hath 
given opportunity to the publication of fome 
experiments about noctiluca’s. But the vir- 
tuofi, who have the honour to be acquainted 
with the noble author of this book, .and have 
feen the laft fummer and autumn divers cf the 
chief experiments made, which are mentioned, 
therein, will eafily believe, that the author 
needed nor to borrow any thing from thote {pe- 
cimens, which have been lately publifhed by an 
ingenious man about noétiluca’s ; which, be- 
fide that they contami but few phenomena, 
or trials coincident with his, were fo far 
from affording him any information, that (to 
be fure to be no borrower) he never would 
to this day read any one of them, or hear 
them read. And it appears, by the ck 'e of 
the aerial noétiluca, prefented in print to the 
Royal Society, towards the end of the year 
1680, that he then knew, and had practif. , 
feveral other ways of making noctiluca 
than that, which he then, and before ar 
other man, imparted to the world. 

Tue ufefulnefs of the enfuing difcoveric 
and reflexions will be beft judged of by dif- 
cerning readers, who therefore need not to be 
previoufly informed thereof by me. 


The 


An APPENDIX to the, &c. 
The PREFACE 


SIR, 


HE very kind reception you were 
pleafed to give thofe papers about 
the aerial noétiluca, that I addreffed 
to you about the beginning of the Jaft win- 
ter, does not only invite me, but in a man- 
ner oblige me to impart to you fome trials, 
that I made, after I had fent you the others, 
about the fame kind of phofphorus; to which 
you may now be pleafed to annex them, by 
way of continuation or appendix. But that 
being true, which is noted by Lucretius, 
where he prettily fays, that——res accendunt 
lumina rebus, you will not think it ftrange, 
that if this obfervation holds in other things, 
it fhould particularly take place in luminous 
things themfelves. And therefore, without 
any further preamble, I fhall tell you, that, 
whilft my.occafions permitted me to ftay in 
‘London, I was willing to try, whether I could 
carry on fomewhat further that, which had 
already been not unfuccefsfully begun. And 
accordingly I caufed to be prepared and di- 
ftilled four or five feveral materials, which I 
thought the curious, efpecially thofe addict- 
ed to chymiftry, would wifh to have had 
trials made upon, and would perhaps blame 
me, if I had omitted to employ. But thofe 
materials not anfwering what was defired, 
_ we made choice of another or two, which I 
forbear to name, for certain reafons, and 
particularly for this, becaufe they are to be 
found but in very few places, and perhaps 
would not have ferved my turn, if I had not 
luckily procured them in a feafon, whofe 
drynefs continued almoft to a wonder. 

From thefe materials fometimes, and 
fometimes alfo from the dried refidence of 


urine, we obtained now and then fome of 
the aerial noétiluca, fuch as that you have 
hitherto received accounts of ; but more fre- 
quently a nobler fort of phofphorus, about 
which I now proceed to impart to you fome 
obfervations, as I did, without any curious 
method or ornament, fet them down from 
time to time, as I happened to make or re- 
member them, And, to facilitate the par- 
don I beg of you, for having omitted fome 
experiments, that perhaps you will with I 
had made, I muft acquaint you, that being 
by fome neceffary occafions enforced to leave 
London for a much Jonger time than I have 
done for feveral years laft paft, I have been 
obliged to make moft of the following trials 
in a {mall village, where I yet am, and 
where, being unaccommodated with furnaces, 
inftruments, and other chymical and mecha- 
nical conveniences, for making and varying 
experiments, you receive an account, not of 
all the trials I would have made, (fome of 
the chief of my catalogue remaining ftill un- 
attempted) but of all thofe I could make in 
my prefent circumftances. However, fuch 
as they are, I think not fit to delay any lon- 
ger the acquainting you with them; and 
therefore have ordered them to be gathered 
into one {mall collection of memoirs, to 
which paper I have given the title of the 
glacial or icy noétiluca, not only to diftinguith 
it from the aerial one, whereof you have 
already had an account; but for another 
reafon, that you will quickly meet with in 
the little tract itfelf, from whofe perufal I 
muft not now any longer detain you. 


AN 
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TO THE 


AERIAL NOCTILUCA. 


SECT. 1. 


T HE fhining matter, contained in 
our beft phials, being partly wafted 
. in experiments, and partly given 
away, I thought fit to try, whether by the 
-help of heat and other motion, our want 
might not be fomewhat fupplied, till more 
nuctulucous matter could be prepared. 


Experiment I, 

In purfuit of this defign, I took an old 
phial, that had been long laid afide as ufelefs, 
becaufe the matter had been poured out of it 
into a Clearer and fmaller glafs; and having 
held that fide of this phial, to which I per- 
ceived fome feculent matter ftuck, near the 
fire, till it had conceived a confiderable de- 
gree of warmth, I removed it into a dark 

place, 
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place, and, as I expected, found it to fhine, 
and that vividly enough, whilft it retained 
a competent degree of heat; and when it 
cooled too much, the light ceafed with the 
agitation, that as a caufe or a condition ac- 
companied it. But if afterwards the phial 
were again held to the fire as before, the 
fhining power would be excited, and the 
{plendor would continue a pretty while. 
But after fome days or weeks (for I remem- 
ber not which,) this difpofition to be made 
luminous by external heat was utterly loft. 


ExPERIMENT II. 


Havinc alfo taken notice of a little fecu- 
lent ftuff, that ftuck to the infide of the glafs, 
that had contained fome of our noctilucal 
matter, I imagined,.that though it would 
not fhine in the dark by the contact of the 
air, to which it had been too long accuftom- 
ed; yet when once that difpirited or difani- 
mated fuperficies, (if I may fo call it,) that 
had lain expofed to the air, was removed, 
the more internal part of the matter might 
not be deftitute of a fhining power. I care- 
fully fcraped off the outermoft furface, and 
rubbing a little of the reft with my finger 
upon my hand, I found it to fhine well 
enough. And though the matter, being 
once more left expofed to the air, did lofe 
in its fuperficial parts the virtue of fhining in 
the dark; yet thofe parts being taken off, 
the remaining matter (being rubbed) did not 
appear deftitute of a luminous quality; fo 
shat it feemed, that though the air did, af- 
ter a while, mortify, as it were, and fpoil the 
fuperficial parts, that were expofed to its im- 
mediate contact, yet this vitiated furface fer- 
ved for a kind of cover or fence to the mat- 
ter, that lay beneath it, and kept it from eva- 
porating or fpending thofe fpirituous or fub- 
tile parts, on whofe account it was capable 
of becoming luminous, : 


ExPerimMagntT III. 


Awp as I had obferved on other occafions, 
that liquors abounding in tenacious parts, 
though the liquors did not appear opacous or 
feculent, would leave fticking to the infides 
of the glaffes, thar contained them, fome- 
what, that though generally not perceived, 
becaufe not very manifeft, was by fome other 
ways, that I had tried, difcoverable : having, 
as I was faying, obferved this, in fome other 
cafes, I fufpected, that even in a phial, that 
had formerly contained fome of our fhining 
fubftance, though it feemed to have been 
well emptied, and to have no grofs feculency 
adhering to it, there might ftick fomewhat, 
which, though unobferved by the naked eye, 
might be made vifible to the naked eye by 
heat or motion. In purfuance of this con- 
jecture, I took this glafs; and having crackt 
it into fragments, that it might be put into 
the neck of a phial of a convenient fhape and 
fize ; and having well ftopt the veffel, and 
removed it into a dark place, we there fhook 


it, and had the pieaiure wacey wee Cay ccsue 
light was readily produced by the motion ex- 
cited in the juftling of the parts one againft 
another, but that, by reafon of the various 
pofition of the fragments of glafs, fome 
looking upwards, fome downwards, fome to 
the right hand, and fome to the left, the 
light feemed to be vibrated every way with a 
very delightful vividnefs, This produétion 
of a kind of blazing light was often repeated 
with thefe broken pieces of glafs, and if the 
phial were heated, the effect feemed more 
quick and confiderable; and (if I mifremem- 
ber not,) by only warming the phial, with- 
out fhaking it, a light would be produced. 


EXPERIMENT IV. 


AFTERWARDS having beaten fome of the 
glafs into fuch {mall pieces as were capable of 
paffing through the neck of a glafs-ege with 
a flat bottom, that it might ftand upright of 
icfelf, we hermetically fealed up the neck, to 
try whether, by this hindring the included 
matter from exhaling or tranfpiring, we could 
keep the beaten glais always fit to exhibit the 
phenomenon: but we found not the event 
anfwer our defires; for after no long time, 
we could no more produce any light in our 
fealed veffel, though an unlucky accident 
happening in one of our laft trials, keeps me 
from being fully fatisfied of the unprattica- 
blenefs of the thing defigned, 


EXPERIMENT V, 


In the printed tract of the aerial noétiluca, 
there is mention made of fome liquor, that 
was hermetically fealed up in a bolt-glafs, 
that was not great, to try, whether by this 
way we could for any long time preferve 
the fhining faculty of that liquor, wherein it 
was already exceeding faint, and not to be 
excited but by a confiderable degree of heat, 
and a vehement agitation of the veffel itfelf. 
This fealed glafs having been left in the cor- 
ner of a window, for what wzs judged a 
competent time, we yefternight approached 
the veffel by degrees to the fre, and fhaking 
it from time to time, till the included liquor » 
had acquired a confiderable degree of heat ; 
then removing it to a dark place, and fha- 
king the veffel fomewhat ftrongly, we per- 
ceived, that the difpofition the liquor had to 
fhine was very much impaired, but not 
quite abolifhed. For there would from time 
to time, upon the rude agitation it was put 
into, appear little portions of matter, that 
looked pretrily, and fhone very vividly, like 
fparks of fire ; and fome of thefe appeared in 
the fpherical part of the glafs, and fome in the 
neck ; fome of them feemed as it were fixed 
to their firft ftation, and others moved up- 
wards and downwards, and moft of them 
continued fome time to fhine a pretty while 
before they difappeared; and when they va- 
nifhed, few of them did fo by degrees, but 
each Iuminous {peck, when it had lafted out 
its time, loft its whole light at once. 

SECT. 


AERIAL NOCTILUCA. 


SECT... WV. 
T HE new liquid phofphorus, I lately 


mentioned to have been made fince the 
publifhing the aerial no¢tiluca, was poured 
into a large phial, that might contain (by 
our guefs) ten or twelve timnes as much as 
was put into it; fo that the fhining matter, 
having fo much air included with it, might 
thereby be affifted to diverfify at leaft fome 
of the phenomena afforded by former noctti- 
lucas, 


OBSERVATION JI, 


Anp accordingly I obferved in the firft 
place, that though rhe fhining fteams filled 
the whole cavity of the large glafs, that was 
untaken up by the liquor and the refidence, 
and this lighter fame continued much longer 
at once, than any we have hithérto mention- 
ed, for it continued vivid feveral days and 
nights together, without ever unftopping the 
phial to give ic frefh air. And, if [ mifre- 
member not, I obferved it to do fo for about 
a week, before my occafions hindered me 
from obferving it any longer. 


OsseRvaTion II, 

' I sometimes took notice with pleafure, 
that fome exhalations or vapours, that ap- 
peared confiderably luminous, feemed to roll 
to and fro, like little clouds or aggregates of 
{moak, in the cavity of the veffel, though it 
feemed difficult to determine, what fhould 
give them, and maintain in them, fuch a 
motion. 


OBSERVATION III. 

Tue bignefs of the glafs being confidera- 
ble, it happened, that fometimes when I went 
into the darkned place where I kept jit, fo 
much luminous matter would make a furpri- 
fing fhow; but though its extent were far 
greater, yet its intenfity did not much exceed 
that of the light afforded by the noétilucas 
of the firft fort, as, for diftin@tion’s fake, thofe 
may be called, that are mentioned in the 
printed account. Only this I often took no- 
tice of, that, in cafe I fhook the matter gent- 
ly, the light would appear much more vi- 
vid, and, as it were, would flafh in and 
about the furface of the liquor where it was 
contiguous to the air, than it did elfewhere. 
And this fplendor was fuch, that if it had 
been lafting, I thought it would have made 
our phofphorus ufeful for confiderable pur- 
poles, 


OxsservaTion IV, 
Wuen after having fo many days kept this 
glafs ftopt, at laft ic would not longer fhine 
of itfelf, we fuppofed it to be reduced to the 


Vou. IV. . 


condition of a phofphorus of the firft fort; 
and accordingly found, thgt upon the remo- 


val of the noppel, and inerefs of frefli air, 


the cavity would in a moment be filled with 
fumes, that looked white in an enlightned 
place, but luminous in a dark one, and 
(probably by reafon of the quantity of the 
air contained in fo capacious a glafs) the 
light ufually continued much longer than it 
was wont to do in nottilucas of the firft fort. 


OBSERVATION V. 


Beinc defirous to try, whether this more 
vigorous matter, if it wete kept fo exactly 
ftopped, that none of the luminous vapours 
could exhale, would not laft very long, I put 
near two fpoonfuls of the liquor, with fome 
of the fediment, into a bolt glafs (with a flat 
bottom, that it might ftand without leaning) 
capable of containing in all near twicé as 
much: this glafs being hermetically fealed, 
the included liquor continued to fhine, with- 
out any external help either of air ‘or heat, 
for about fix days and nights, but tlien it 
gave over fhining, nor would be made lumi- 
nous again by moderate fhaking. 


OBSERVATION VI. 


Artxr having poured-out fome more‘of ' 


the liquor and fediment, that had béen kept 


in the great phial, formerly mentioned, into . 


a {maller phial, to make a prefent of it to a 
virtuofo, thé remaining matter, having now 
a greater proportion of air included with it, 
was very apt to be put into a luminous agi- 
tation, if I may fo call it, and would emit 
exhalations, that would not only fill the ca- 
vity of the glafs, but manifeftly move to 
and fro in it after a fomewhat odd manner, 
And being one night willing to give a lady, 
and fome other company, the divertifement 
of a new phenomenon, after having opened 
the phial, and then having ‘ftopt it again, I 
fhook it, and turned it in fuch a way, that 
much the greateft part of liquor having been 
before poured out, the refidence was, as it 
were, foread over the infide of the glafs, to 
which its particles ftuck, becaufe there wanted 
liquor enough to wath them down: by which 
means, thofe little portions of the fediment 
being not covered, as they were wont to be 
with water, but expofed to the immediate 
contact of the air, fhone much more vividly 
than the luminous exhalations were wont to 
do ; and the light being tremulous and twink- 
ling, as well as brifk, they feemed to emu- 
late fo many little ftars in a cloudlefs but 
dark night, and continued this {cintillation 
longer than one would have expected, to the 
no {mall delight of the beholders, for whofe 
fake the experiment was feveral times re- 
peated with fuctefs. 
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SOLID SELF°*SHINING SUBSTANCE. 


S.C 1.40. 
[: the addrefs of the foregoing appendix 


to the aerial noctiluca, I intimated |the 

reafon, why I did not think fit to give 
yoii a more particular account of the mate 
rials I employed in peste my defign, 
of making better qualified noétilucas, And 
theréfore F fall not for the prefent trouble 
you with the mention of proceedings, that 
for want of fome things, feldam procurable, 
you would not, where you live, be able to 
imitate ; but fhall fave you and myfelf the 
trouble of a further preamble, 

FfAvine then by proceffes, hot unlike 
that I annexed to the clofe of the aerial noc- 
tiluca, obtained a felf-fhining fubftance of a 
confiftent form; I proceed to Bive you fome 
aceount of what J have obferved about it, 
and tried with it, which will take up the lefs 
time to do; becaufe many things belonging 
to it in common with the fhining liquor, 
with which I have already entertained you, 
thofe will be the fewer, that belong peculiar- 
ly to the felf-fhining matter, endowed with 
a confiftent form. 

Asout which it may be proper to take 
notice of fome affections, that feem more 
immediately to belong to the fubftance itfelf, 
than moft of the things do, that are to follow. 


Some qualities of the noétiluca itfelf. 


1. And firft, though it trfually came over 
in diftillation in the fofm of divers little 
grains or fragments, differing for the moft 
part from one another, both in bignefs (fome 
being of the fize of grains of corn, and others 
of peafe, or large cherry-{tones) and alfo as 
to their fhapes, which moft commonly were 
irregular, as concretions are wont to be, that 
are cafually produced; yet when the diftilla- 
tion was carried on profperoufly, we obtain- 
ed the defired matter in greater lumps, fome- 
tithes as large as fmall beans, and fometimes 
at leaft three or four times as large, but not 
proportionably thick. 

2, Inesz lumps, whether fmall or great, 
were colourlefs, and ufually, when they were 
held againft the light, tranfparent; fo that 
divers bodies, placed beyond them at a con- 
wenignt diftance, might be plainly feen 
through them, And fome of the bigger ap- 

3 


peared fo like fuch fragments of ice, as bei 
thin, are oftentimes very clear, and almoft 
quite deftitute of manifeft bubbles, that, be- 
caufe of this great refemblance, and for dif- 
tinétion fake, I thought it not amifs to call 
our confiftent felf-fhining fubftance, the icy 
or glacial noctiluca (and for variety phof- 
phoruss) which name I chofe to give it, ra- 
ther than that of chryftalline, becaufe this 
epithet is not unfrequently given to every di- 
aphanous liquor, as well as to tranfparent fo- 
lids. But when I faid, that our noétiluca 
was tranfparent and colourlefs, I meant it 
only in reference to what ufually appeared. 
For whether it were any real difference in 
the texture or conftitution of the body itfelf, 
or the effect of fome cafual junctures of cir- 
cumftances, [ am not fure; but this occurred 
to us, that forhetiines, efpecially by candle- 
light, fome leffer fragments appeared not di- 
aphanous, nor always either colourlefs, nor 
of the fame colour. For fometimes the mat- 
ter looked reddifh, fometimes of a faint, but 
piealing blue, and fometimes too of a co- 
our to which I cannot eafily affign a known 
name, 

3. Our icy noctiluca or phofphorus, is 
manifeftly heavier in fpecie than common 
water, in which being put, it réadily finks 
to the bottom, and quietly lies there. 

4. THE ice-like body, though confiftent, 
is not hard, being far lefs fo, ‘than common 
ice 3 but yet it is not fo foft, but that it is 
brittle, and will more eafily be broken in 
pieces by the preffure of ones fingers, than 
receive fhapes from them; and yet by him, 
that goes foméwhat warily to work, it may 
be {fpread upon a folid body, almoft like the 
unmelted tallow of a candle, 

5. THE confiftent phofphorus is fufible 
enough, For though in the air it will not 
be brought to melt, without fome difficulty 
and wafte, yet by the help of hot liquors, 
and even of water itfelf, it may with a lit- 
tle care and dexterity be broyght to melt, 
which is an obfervation of good ufe ; becaufe 
by means of fufion, feveral fragments (if the 
matter be pure enough) may be brought to 
run into one lump, and in that condition 
may both be the better preferved, and be- 
come fit to be applied to fome confiderable 
ufes, which cannot fo well, if at all, be made 
of leffer, though numerous fragments. 


i 


6. Tuts 
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OBSERVATIONS about the Wate kc. 


6. Tus glacial noétiluca is, as to fenfe, 
cold, but of a texture, that difpofes it to be 
eafily agitated, and by agitation become in- 
calefcent, as will appear hereafter. When 
this folid noétiluca is held jn the free air, 
though perhaps its fuperficies be wet, it af- 
fords a very vivid light, hfually furpaffing 
that of the aerial no¢ttluca; and this fight 
feems to proceed from, if not alfo to refide 
in, the body itfelf. 

7. Wen our icy phofphorus is taken 
out of its receptacle, and expofed to the tm- 
mediate contaét of the free air, it ufually 
emits a wonderful dea! of fmoak, difcernable 
by the light of the body it afcends from 5 
and this plentiful emiffion, of effuviums ufu- 
ally lafts as long as the phofphorus 1s kept in 
the air. 

8. But it is pleafant to obferve, and de- 
ferves to be confidtred, that as foon as it is 
plunged in water, fo as to be quite covered 
with that liquor, it ceafes not only to {moak 
as before, but to fhine, as if a thoroughly 
kindled coal were fuddenly quenched in wa* 
ter, And if it were not for this, our no¢ti- 
Juca would effluviate fo faft, that 1t would be 
quickly wafted ; whereas the water, fencing 
it from the contact of the air, keeps it frorti 


{pending itfelf as fownerlixj ond yerrddes tediv 
ly make but a feeming and tempomey ‘ex: 
tinction of this anomalous fire. For as foon 
as it is again thken outof she wdter (though 
it have lain there perhaps a great while) it 
falls to thine agaik, eve SPAiBt ic iS yee dtbp- 
ping wet. aabe 

g. Anp Fohave fomeétimes had the pRaa 


fure to db{éfve, that when I had fo farge a. 


piece of hodctiluca, that Ftould convénrently 
held-onehalfof it Under the furfice of he 
water, and tHe other half ¢bove it, wihnlf the 
immierfed 'part afforded’ ne light; the extant 
part fhone vividty. | 

FiAvine thus mentiotied moft of tie quads 
lities; that belong to the Hééiluca gefele A 
fhall now’ ‘pfoceéd to thé pharomena ny 
trfals on it} or with it, afforded mef'i witli 
confining myfelf to any follititous order, finee 
my circumftancés permitted me not to keep 
one in making thofe trials. But before: 
defcend to other particulars, it will not, I 
think, be anvifs to take: notice of a few, that, 
having more affinity than others with the laft 
mentioned, quality of our phofphosus, feem 
proper to be annexed to what has been deli= 
vered of it, 


OBSE R WAT TW'N'S 
ABOUT THE 
WA su Coian be payin. ney ohh 


WHEREIN THE 


NOC TILUCA was kept. 


Sy Gets iV. 
B ECAUS.E I gueffed;, that ithe war 


ter, wherein the noctiluca had been 
: long kept covered, to fence it from 
the air, though it did not manifeftly difiolve 
the mafs, yet might be impregnated at leaft 
with the more; faline, and, on that account, 
refoluble parts of. it, I thought fit to make a 
few trials upon, this liquor. 


ExprpzeRiIMeEnm I, 

Anp firft, I found, that it had.a ftrong 
and penetrant tafte, that feemed near of kin 
to that of: fea-falt, bur was more prarein 
as if brine were mingled with fpirit of falé, 
and it relifhed alfo fomewhat of vitriol. 


ExpertmMenmz II. 
Breinc put into a fmalk concave veffek of 
refined filvey upon lighted coals and afhes,, tt 


evaporated but very flowly,, and would not 
be brought to fhoot into cryftals, nor yet to 
afford a dry falt, but coagpilated into a "fub- 
ftance, fometimes like ia, jelly, and fome- 
times, as to confiltence, like whites of eges; 
which fubftance was-ealily: melted by. heat. 


ExPEREMENT III. 


Wuen this fubftance -was-kept a while on. 


a-hotter fire, it only boilad»at firft, but foon 
after began; as I gueffed it would, to make 
a crackling noife ; wherein this was remark- 
able and pretty, han tee explofions were ac- 
companied with flafhes of fire and light, 
whieh, if they were fmall, were generally 
very blue, like the Bames of fulphus, but 
more. vivid, and fomefimies alfo more blue; 
but the greater cracks, whefe noife was con- 
fiderable, were wont to eppear of a yellaw 
colour and very luminoys. And thefe phe- 
nomena did not only appear, whilft the mat- 
ter was hoiling over the fire, but pipeity 

while 
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while after the veffel was taken off and held 
in the air. 


ExpPERIMENT IV. 


Ir before the coagulated matter were too 
far wafted by the heat, it were fuffered to 
cool a little, it appeared to have acquired a 
confiftence like melted rofin, or rather ftiff 
bird-lime, for it would draw out into threads 
of, perhaps, a foot or more in length; and 
having, held one of thefe threads to the flame 
of acandle, it did not take fire, but melted 
into little globules, as capillary threads of 
glafs are in like circumftances wont to do. 
And having made fome of them ftick to the 
wick of a candle towards the bottom of the 
flame, they coloured the lower part of the 
flame quite round with a very fine blue, 
which lafted much longer than one would 
have expected. 


ExPpERIMENT V., 


Tus glutinous fubftance had, by the ac- 
tion of the fire, acquired an odd kind of 
{trong {mell, almoft like that of garlick, and 
being left all night in the air, attracted to it 
(to ufe the vulgar phrafe) the moifture of it 


— 


exceeding faft, being diffolved in a good part 
into a liquor almoft as ftrong as fpint of ialr. 


EXPERIMENT VI, 


Purtinc this fubftance again over the 
fire, as before, it appeared to be more fixt 
than one would have looked for ; for though 
there were not fo much as a fpoontul of it, 
yet it continued boiling for a great while, 
and afforded a multitude of fhining explo- 
fions, whereof fome made a confiderable 
noife, and gave notable flafhes of light, 
which feemed to be made by condenfed and 
agitated fumes, fuppreffed by the fomewhat 
hardned furface of the matter, and kindled 
in their eruption into the air, into which 
fome parts of thefe fumes, that were nor 
kindled, efcaped in the form of a fimoke, 
whole fmell was very ftrong and tank, but 
of a peculiar kind. To which I thall add, 
what feemed ftrange, that though oftentimes 
two, and fometimes more flafhes appeared 
at once, yet fo {mall a quantity of matter 
continued to afford them for almoft an hour 
together, and probably would Have done it 
longer, but that the late timie of the night 
obliged me to go to bed, before the experi- 
ment was finifhed. 


a B _ - -~ 


What liquors would, or would not, diffolve the \cx 
NocTILUCa. 


See. Te V. 


AS other ways of inveftigating the 
nature of our icy phofphorus, I thought 
fit to try, whether or no it would be diffol- 
ved in fome liquors of differing kinds, hoping, 
that if it would be fo, in any of them, it 
might fomewhat affift us to guefs at its tex- 
ture. 


ExpERIMENT. I. 


We found then by trial, that common 
water would not, in the cold, diffolve it, 
though the liquor was thereby impregnated 5 
as..when. crocus metellorum, or glafs of anti- 
mony, being infufed in wine or water, the 
menftruum. ‘will be impregnated by its eme- 
tic particles, and yet the bulk, fhape and co- 
lour of the crocus, or the glafs, will not 
thereby be vifibly diminifhed or altered. 


EXPERIMENT MII. 


AFTZRWARDS We put a grain, or two, of 
our lucid matter into a little urinous {pirit of 
fal armoniac, but it feemed not to make any 
‘conflict with it, nor manifeftly to work upon 
it, though, to give the liquor time to make 
a folution, we left them together for feveral 
days. But, as foon as we had poured afide 
the fpirit, it appeared, that it had not, by 


afhy ¢omtratiety, deftroyed the power of the 
noctilula, which began readily to fhine as 
formerly, and yet might be immediately 
fupprefied again, by fuffering the liquor to 
cover it as before; but when we had, by 
keeping the phial, for fome time, in a mo- 
derate heat, impregnated the liquor with it, 
this liquor, being then dropt into water, 
had a like effeét with that mentioned in the 
experiment of impregnated fpirit of wine. 


EXPERIMENT MII, 


SEEING a volatile and urinous falt would 
not work fenfibly upon our phofphorus, we 
thought fit to try, what corrofive liquors 
would do; and accordingly, we put a grain 
‘or two of our f{plendent matter into a very 
fmall phial, wherein was a little oil of vi- 
triol, that menftruum appearing, in many 
cafes; more corrofive than other vulgar acids : 
but neither did this menftruum diffolve our 
icy noctiluca in the cold, and therefore put- 
ting it in fome heat, we found, that though 
it did not manifeftly diffolve the fhining mat- 
ter, yet the warmed oil made it melt, and 
appear, at Jeaft for the time, a fluid body 


in. which this feemed to be remarkable, that 


this fo. fugitive a fubftance, fhould be ponder- 
ous enough to lye at the bottom of oil of vi- 
triol, which is one of the heavieft fluids we 
yet know, except quickfilver, which many 
will not allow to be a liquor. What we did 

with 


Eeseat Google 


wherein the NOCTILUCA was kept. 


with this melted noctiluca, was not unpleafant 
to fee, and will, God permitting, be here- 
after mentioned, 


EXPERIMENT IV, 


AFTERWARDS we put a finall fragment of 
our icy phofphorus into aqua fortis; and 
though we kept it in that menftruum two 
or three days, and fet the vial, that contained 
them, for many hours, in a warm place, 
(the chimney corner) yet we found the mat- 
ter fo little altered, as to its vifible appear- 
ance, that we doubted, whether the liquor 
had diffolved any fenfible quantity of it. 

Havine tried faline menftruums upon 
eur icy phofphorus, I thought fit to try oils, 
and alfo fpirit of wine, that is reckoned by 
chymifts to be of great affinity with them. 


EXPERIMENT V. 


WHEREvPON [ put a little of our noéti- 
luca into fome oil‘ of turpentine, which not 
diffolving it in the cold, the {mall vial, that 
* contained it, was left all night inthe chimney, 
upon warin afhes. But though, the next day, 
none of the phofphorus appeared any longer 
in the glafs, yet we could not perceive, by 
two or three differing trials, that the oil was 
mich altered by it, and particularly I obfer- 
ved, that though the glafs were unftopt, and 
kept fo for a while, yet the ingrefs of the air 
did not produce any fenfible light, nor did 
we perceive the upper part of the glafs to be 
full of white fumes, as is ufual in divers 
other liquors impregnated with our noéti- 
luca, when they are unftopt. 


S Buco... VE 


T has rendered the experiments, made with 
I the aerial no¢tiluca, much lefs acceptable, 
than otherwife they would have been, to the 
delicate fort of fpectators, efpecially to ladies, 
that the light they produced was accom- 
panied with a very unpleafant fmell, that 
iffued out of the phial, whenever it was un- 
ftopped to let in the atr, But, by the help 
of our icy noctiluca, I found a way to pre- 
vent this ungrateful concomitant of our arti- 
ficial light, But, not being difcouraged by 
the bad fuccefs of the forementioned expe- 
riment, I hoped an aromatical oil might do, 
_ what fubtil oils had not done.: 


' ExpeErRImMeENT Jl, 


Anp therefore having, in a very {mall 
phial, put about a grain of nodtilucal mat- 
ter, and covered it with as much pure effen- 
tial of cinnamon, as would fwim lefs than a 
finger’s breadth above it, we carefully ftopt 
our little phial, and having warily held the 
bottom of it againft a fire, till the phofpho- 
rus began to melt, I fuffered it to cool; and 
then unftopping it in a dark place, had the 
pleafure to fee produced a vanifhing indeed, 
but a vivid light. So that by this means, 
I could afterwards fhew the production of 

Vou, IV. 


light to the neareft perfons of quality, not 
only without offending their nofes, whilit 
their eyes were gratified, but with adding to 
the pleafure of a delightful apparition that 
of a fragrant fmell. But becaufe oil of 
cloves is more eafy to be had good than the 
oi] of cinnamon, and is alfo much cheaper, I 
tried the experiment more fully with that, 
and therefore fhall proceed to give you (for 
an example of aromatic oils) the phenomena 
of it. 
ExPERIMENT IL, 


WE put fome of our luminous ice into 2 
little pure oil of cloves, fuch as the chymifts 
call effential, but found, after a confiderable 
time, (no lefs than fome days) that at leaft 
a good part of the matter was undiffolved, 
but yet the liquor was richly impregnated by 
It, as we found by a pretty phaznomenon 
that it afforded us. For the little phial, it 
was kept in, being opened ina dark place, 
there iminediately enfued a kind of flath of 
light, far more vivid, its ftnall bulk confi- 
dered, than any liquor had afforded us before. 
But the brightnefs of this apparition was, it 
feems, too great to be lafting ; for this fame- 
like fubftance, ufually expired in lefs than a 
minute of an hour, fometimes perhaps in 
half that time. And there were two other 
circumftances particular enough in this phe- 
nomenon; one, that fometimes, efpecially 
if a candle were in the room, the fhining 
fluid would appear of a pleafant, and fome- 
what furprizing blueifh colour; and the 
other, that the light would ceafe, whilft yet 
there remained in the upper part of the glafs, 

retty ftore of whitifh fumes, fuch as we 
fave formerly often obferved in the aerial 
noctiluca, to be the ufual caufes, or conco- 
mitants of light, as if, in our prefent cafe, 
the fhining fubftance prey’d on, or refided 
in, only the finer and more delicate particles 
of the whitifh exhalations, 


ExrpeRIMEnT MII]. 


InsteapD of the oil of cloves, we fubfti- 
tuted fome chymical oil of mace, into which 
we put a competent quantity of the glacial 
phofphorus : brit though we warmed the 
bottom of the phial, at leaft as much as we 
judged neceffary, yet, upon the unftopping 
of it, there appeared no fign of light, though 
the trial was made much more than once or 
twice, and fometimes with favourable cir- 
cumftances: which event was the lefs expec- 
ted, becaufe the oil, made ufe of, was pre- 
fented me as very pure, by the fame traveller, 
who gave me that of cloves newly men- 
tioned ; and becaufe alfo the warmed phof- 
phorus was fo well conditioned, that as foon 
as ever the ot] was removed, it fhone with a 
fomewhat extraordinary vividnes, 


EXPERIMENT IV. 


We made alfo a trial or two with di- 
{tilled and fragrant oil of anifeeds, to fee, if 


that being an effential oil, as chymifts {peak, 
xX and 
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and being looked upon, by many, asa kind 
of aromatic oil, it would better diffolve the 
noétiluca, or be impregnated by its luciferous 
parts; but we found, that it neither diffolved 
the matter, nor, upon the unftopping of the 
phial, that contained it, did it afford any 
light, or fo much as whitifh fumes, which 
feemed fomewhat ftrange, becaufe the ol 
was very fubtile, and, by its aptnefs to coagu- 
late of itfelf, fhewed, that it was genuine, 
and not as chymical] oils, that are venal, too 
frequently (if not moft commonly) are, fo- 
phifticated. 

Ir thefe two laft recited experiments prove 
conftant, they will argue, that not every fra- 
grant, no, nor every aromatical oil, proper- 
ly fo called, has the like operation upon our 
noétilucal matter, as the oil cf cloves and cin- 
nainon have, 

Ir I had had, or could have procured, 
other effential oils, on whofe genuinenefs I 
could have depended, I had tried their effects 
upon our phofphorus. 


ExPERIMENT V, 


But, having no more oils fit for my turn, 
IT next tried, whether I could diffolve our 
fhining matter in ardent fpirits, which are 
thought, by chymifts, to be of near confan- 
guinity with diftilled oils; (not now to en- 
quire, whether they do not confift of the 
finer parts of the highly rarified oil of 
bodies, united with a great proportion of 
their phlegm) and, having accordingly, put 
fome of our icy phofphorus into the f{pirit of 
wine, though the menftruum did, fome hun- 
dreds of times, exceed the body it was to 
work upon, yet after divers days, wherein 
it {tood in a window, expofed to the fun 
beams, in the hotteft part of the fummer, it 
appeared undiffolved, at the bottom of the 
liquor, and {carce fenfibly diminifhed. But 
of the operation of {pint of wine upon the 
noctilucal matter, further trials will require, 
that more be {aid hereafter, 


Of a way of fuddenly producing light in common 
water, by the help of another, not luminous li- 


guor. 


SEC ob... Vib 


COME now to recite to you a phexno- 

menon, which, I prefume, may not dif- 
pleafe you. I hada hint of it from a calual 
obfervation made by my induftrious laborant. 
For having, to incourage him, allowed him, 
for his own ufe, fome fragments of our icy 
nottiluca, he mingled a portion of this 
fhining fubftance with a {pirituous medici- 
nal liquor, that he had prepared, by extract- 
ing feveral drugs with it; and having after- 
wards, upon fome occafion or other, diluted 
it with water, it afforded him a phenome- 
non, at which being furprized, he came to 
acquaint me with it, bringing me withal 
fome of the liquor. But J thinking, that the 
phenomenon did not depend upon the pecu- 
liar nature of the liquor, whofe being very 
compounded and high coloured, made me 
judge it ret fit for luciferous experiments, 
but proceeded from the vinous fpirits, wherein 
that liquor abounded, J thought fit to make 
the experiment with a liquor, as colourlefs 
and fimple as I could ; the effects of fuch 
liquors being more eafy to be difcerned, and 
judged of, and reafoned upon. And accor- 
dingly we weighed out, in a tender balance, 
one grain of our glacial phofphorus, wiped 
dry, and broken in four or five pieces, 
for the eafier diffolution. And to thefe, in 
a cryftalline phial, we put a convenient quan- 
tity of highly rectified vinous fpirit, and 
ftopping the phial clofe, we fuffered. the 
things contained in it to remain for many 
hours, fometimes (and indeed for the moft 
part) in the cold, and fometimes in the 


warm fun, but perceived not, that near a to- 
tal diffolution was made of the noctilucal 
matter by the liquor, in which it lay, even 
one of the leficr fragments appearing, as well 
as the others, undiffolved in the bottom of 
it. Jtowever, fince a body, confifting of 
juch fubtie parts, may communicate many 
of them to a contiguous liquor, without any 
diminution of its bulk, obfervable by the 
eye, I thought fit to try what effects tlus 
body had upon the vinous fpirit. 


OspsERVATION. I. 


Anp firft, I obferved, that it did not ma- 
nifeftly difcolcur the liquor, but left it crani- 
parent and limpid, as before ; fave that there 
appeared fome very fimall earthy corpufcles, 
like duft, at the bottom of the liquor, when 
being a little fhaken, (to raife them) it was 
attentively viewed, 


OsservaTion II. 

We did not obiive, that, upon the un- 
{topping of the phia!, and the reftored com- 
merce between the inward and outward air, 
there appeared any flame or luminous exha- 
lations, as is ufual upon opening phials, that 
contain the liquid aerial noctiluca. 


OsservaTion III. 


But the phenomenon [I chiefly intended 
to relate was this, that, having in a dark 
night, dropt a little of this impregnated {pirit 
into a fall china cup, with common water 
in it, though the {pirit, neither in the phial, 
nor in its paflage through the air, difclofed 
any degree of Juminoutnels, yet, as foon as 

ever 
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ever the drops came to touch the liquor, they 
would be, as it were, kindled by the cold 
water, and afford little flafhes of light, which 
was more vivid than the nodctiluca itfelf, af- 
fording a fplendor, that made not only the 
brims of the cup, but divers of the neigh- 
bouring objects manifeftly vifible, not to fay 
confpicuous, But thefe corufcations had the 
property of other lightning, to vanifh almoft 
as foon as they appeared, nor would the wa- 
ter that produced them, by: being agitated, 
fhine; but others might immediately be pro- 
duced, by letting frefh drops fall into the 
fame water, upon whofe furface they feemed 
to diffufe themfelves, and would fometimes 
leave, for a little while, a faintly luminous, 
as it were, film or membrane. 


OpSERVATION IV. 


Anp that it might not be thought, that this 
accenfion (if I may fo call it) was produced, 
or occafioned, by any antiperiftafis, which 
the fchool-men, and the generality, even of 
philofophers, are pleafed to fancy ( whofe 
opinion I have, in a particular difcourfe, exa- 
mined) I thought fit to try, whether our 
phenomenon would not be produced with 
hot water, as well as with cold; and accor- 
dingly I found, that the impregnated fpirit 
of wine produced rather a greater than a leffer 
light, in hot water, than it haddone in cold, 


One of my defigns, I had in making this: 


experiment, being to examine a conjecture I 
had made about the great diffufednefs of the 
noétilucal matter, the fubtilty of whofe par- 
ticles made me think they were not to be 
judged abfent, where-ever they were not nu- 
merous, or agitated enough, to be of them- 
felves vifible: this, I fay, being in my 
thoughts, I jadged it not fit to put our 
fplendent icy matter into the fpirit of wine, 
at adventures. Wherefore, having in a very 
good balance weighcd out one grain of our 
noctiluca, (firft wiped dry) we put to it, at 


feveral times, that it might the better dif 
folve, about two thouland grains of {pirit of 
wine, that would burn all away; and yet, 
which may feem ftrange, this finall quantity 
of noctilucal matter did fo impregnate all 
the liquor put upon it, that though nothing 
of luminous did appear in the menftruum, 
nor in any exhalations rifing from it, though 
the phial were unftopped, or the liquor 
poured out of it into the air; yet, as foon as 
ever it was dropt into common water, there 
would be produced a vivid apparition of 
light, fuch as has been a little above de- 
{cribed, 

Ir feemed not very improbable, that thefe 
fudden and vanifhing flafhes might, ar leaft 
in great part, proceed from the quick dif- 
engagement and extrufion of the noétilucal 
particles, made by the water, which, dilut- 
ing the vinous fpirit, difabled them from re- 
taining with them the luciferous corpufcles. 
As if into one ounce of high re¢tifted {pirit 
of wine, you put half a dram or a dram of 
camphire, the liquor will diffolve it, without 
being thereby manifeftly alrered, as to colour. 
or tranfparency ; but if you drop this folu- 
tion into common water, the vinous fpirits 
will immediately diffufe themfelves into the 
liquor, and let go the corputcles of the cam- 
phire, which will float like a white powder 
upon the furface of the water. To this con- 
jecture is agreeable, what, upon trial, we ob- 
ferved with our impregnated fpirit cf wine, 
namely, that being dropt into other, well 
deflegmed {pirit of wine, we faw no light 
produced ; but when it was dropt into an 
urinous fpirit of fal armoniac, which feems 
to confift of the volatile falt diffolved in the 
phlegm or aqueous liquor, the noétilucal 
corpuicles by this waterifh part were freed 
from the vinous fpirits, almoft as much as 
they would have been by common water, 
and did accordingly fhine with much brifk- 
nefs, : 
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SECT. VI. 


U T what has been above recited, is 
B not all that I thought fit to try with 
the fhining matter, that I told you 

we diffolved in fpirit of wine ; for after hav- 


4. 
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ing, as I lately recited, brought one grain 
to impregnate between four and five ounces 
of alcohol, as the chymifts call the high rec- 
tified fpirit of wine, which did at leaft two 
thoufand times exceed the weight of the noc- 
tilucal matter, I prefumed, that this very par- 
cel of fpirit of wine, wherein the .fhining 

matter 
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matter was already diffufed and {cattered into 
fo many thouland corpufcles, as fufficed to 
impregnate all the liquor, would yet com- 
municate to a good quantity of water parti- 
cies enough to make it fhine, when agitated : 
wherefore when we had weighed out in a ve- 
ry trufty balance one dram of our impreg- 
nated fpirit of wine, we mixed it with, and 
fhook it in as much fair water as we thought 
fit, (but not all at once) that is, rill we had 
to our dram of fpirit of wine put above fifty 
times its weight of water; and that alcohol 
itfelf weighing at leaft two thoufand times as 
much as the noétilucal matter, that impreg- 
nated it, it follows, (though it may feem 
ftrange it fhould be true,) that the fingle 
grain of icy noétiluca was able to diffufe it- 
{elf through, and impregnate full a hundred 
thoufand grains of liquor, fo as (when duly 
ordered) to make it luminous, For having 
prefently after the laft water was put into the 
glafs, ftopt the veffel clofe with a good cork, 
and fhaken it a little in a dark place, the 
whole vial appeared to be full of light, which 
though it were not more than ordinary in- 
tenfe, yet, by reafon of the bulk of the liquor, 
made a glorious fhew, and difcovered divers 
of the neighbouring objects. And after we 
had done fhaking that vial, not only the up- 
per part, which was filled with exhalations 
and vapours, fhined like thofe other liquid 
phofphoruffes formerly mentioned, but what 
was not obferved in them, the water itfelf had 
a luminoufnefs, though of an inferior degree, 
of its whole mafs; which yet will not keep me 
from thinking of fome expedient, that may 
fatisfy thofe, who may fufpect, asI did, that 
fome of this light proceeded from the exha- 
lations, that fhined through that diaphanous 
water, though this did not feem the only, 
nor perhaps the chief caufe of its appearing 
luminous, fince when the glais was fhaken, 
the whole mais of the liquor appeared to 
fhine, fo that we could plainly fee through 
the fides of the veffe] the conical figure of 
its bottom, 

AFTER this, I profecuted the experiment 
a good way further, increafing the propor- 
tion of the water to frefh impregnated {pirit ; 
and I found (what perhaps ycu will think 
{trange) chat one part of the noétiluca, being 
firft diffolved in alcohol of wine, and after- 
wards brifkly fhaken into a convenient quan- 
tity of water, rendered luminous as much Ii- 
quor as upon calculation amounted to four 
hundred thoufand times its weight. And 
this did not feem to proceed from the irradia- 
tion of the luminous corpufcles or exhalations, 
fhining in the empty {pace at the top of the 
glafs ; becaufe the vial was fo near filled with 
liquor, that there was but little room left for 
vapours ; and becaufe alfo the vapours, that 
did play in that fpace, fhined but very faint- 
ly, and when the glafs was at reft much lefs 
than a minute of an hour, the light would 
reach but a little way downwards in the wa- 


-ter, and yet was there fo dim, as to be fcarce 


difcernable, Whereas in our experiment, not 
only the agitated liquor appeared kumincus 


throughout, but the light was brifk enough, 
infomuch that the conical figure of the bot- 
tom of the glafs was clearly vifible by the 
help of it. 

But left fome fhould think, that if this 
experiment had been further and further pro- 
fecuted, the luminoufnefs would have {till 
extended to greater and greater quantities of 
water, I fhall add, that when I increafed the 
proportion of this liquor to the noétilucal 
matter, to be difperfed through it, by put- 
ting in near three or four ounces of water 
more than I gueffed would be convenient, 
the luminous matter feemed to be, asit were, 
drowned or loft in fo much liquor; for 
though we gave it much more agitation, than 
had in the former experiments been needful 
to produce light, yet no luminoufnefs at all - 
appeared in the mixcure. Wherefore, tak- 
ing fome frefh {pirit, and fhaking it into fuch 
a quantity of water as I thought it might 
ferve to impregnate, I found by fupputation, 
that the luminous ma{s of liquor, thereby 
produced, amounted to no lefs, but a pretty 
deal more, than five hundred thoufand times 
the weight of the noétilucal matter difperfed 
through it, which is a vifible expanfion, very 
much greater, than, I think, has been hi- 
therto obferved in any corporeal fubftance dif- 
folved in a vifible liquor, fince it four times 
exceeds that expanficn of cochineal, which I 
many years fince imparted to the ingenious, 
and which feveral of them have in their 
writings, been pleafed to take notice of, asa 
prodigious thing ; one part of the cochineal, 
ordered as I there mention, having in that 
experiment produced a difcernable colour in 
an hundred twenty five thoufand parts of 
water. To what has been faid I fhall add 
thefe three circumftances, which may in- 
creafe the ftrangeneis of the experiment. 

1, THe firft is, that J here only delivered 
the manifeft impregnation of the water itfelf, 
which is a grofs and tangible liquor, by the 
difperfed particles of the nodtilucal matter, 
but have made no eftimate of the incompar- 
ably greater expanfion of the light, that, from 
the matter included in the vial, illuminated 
the ambient air, to a confiderable diftance 
from it, though, by reafon the darkened room 
was not great, I was difabled to make an ef- 
timate, how far the enlightened {phere of air 
might have extended. 

2. Tne fecond is, that this experiment 
was not favourably made, but rather invidi- 
oufly, fince we purpofely weighed out fome- 
what leis of the lucid matter, and now and 
then more of the water, than the precife 
quantities that calculation fuppofes, that I 
might be fure the experiment was made fe- 
verely enough, 

3. Ano laftly, upon fearch I found, that 
the grain of icy pho'phorus, that was firft 
put into the fpirit cf wine, we made ufe of 
all this while, was not, though after fo long 
a time, totally diffolved ; a fmall fragment, 
amounting to about an eighth part, if not 
more, remaining at the bottom of the vial ; 
upon which having poured fome frefh al- 

cohol 
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cohol of wine, and kept it a while in a little 
heat, to further the diffolution, I found that 
liquor did, as I thought it would, grow very 
Juminous, when dropt into common water ; 
fo that it feemed probable, that if the whole 
grain of icy phofphorus had been diffolved at 
firft in the fpirit of wine, ‘it would have im- 
pregnated above fix hundred thoufand times 
its weight of water, fufficient to make it 
fhine. 


SECT. IX. 


COME now to another way, by which 

I thought the great fubtilry of parts in 
our nottilucal matter might appear with 
good advantage, and poffibly you will think 
by the fuccefs, that I miffed not of what I 
expected from the intended trial. 


EXPERIMENT I. 


We carefully weighed out a fmall lump of 
our fhining matter, amounting to three grains, 
and having purpofely broken it into divers 
leffer fragments, perhaps fix or feven at leaft, 
we laid them upon a flat bottomed glafs, 
that was broader at the top than the bottom, 
and fhallow too, (not being near an inch 
deep) that the matter might be more fully 
expofed to the free air. This glafs we placed 
in a fouth window, laying it very fhelving, 
that the liquor to be produced by its refo- 
lution in the moift air might prefently run 
down, and not hinder the free evaporation of 
the remaining matter. In which pofture of 
the glafs, we had alfo another aim, to be 
hereafter mentioned. The veffel being thus 
placed, about ten of the clock at night, all 
the fragments of the no¢tiluca ihined brifkly, 
and fo continued to do, till moft of them 
were refolved into other fubftances, and the 
biggeft of them continued to fhine, till they 
were reduced to fuch a {mallnefs, that they 
would fcarce have been feen, had not their 
own light made them vifible. But the main 
thing, that Iam to take notice of in this ex- 

eriment, (and which perhaps will fomewhat 
{urprize you,) is, that fo little quantity of 
noctilucal matter continued to emit vifible 
fumes for a good many more than an hun- 
dred and fitty hours, and this with circum- 
ftances, that made the thing more ftrange. 

1, As firft, that this fmoke was not only 
vifible but manifeft, and that as well in the 
night (as I often obferved from time to time) 
as in the day. 

2. SzEconDLY, that the feveral parcels of 
matter did each emit thefe fumes all at once, 
as if it were from fo many little chimneys. 

3. Tuirpty,. that this fmoke was fo co- 
pious, and withal fo tenacious, that it would 
eafily retain the form of fmoke at a-confider- 
able diftance from the bodies that emitted it; 
fo that, as I walked to and fro in the room, 
a carelefs look towards the glafs would often 
difcover it to me, and fometimes it would 
manifeftly appear at a diftance, that I efti- 
mated to be near a foot from the matter that 
afforded it. 
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I sHAtt now add, to another purpofe, the 
following circumftances ; namely, 

1. First, that the motion of the fmoke 
was {wift enough, confidering that it had no 
channel or chimney to affift it. It was not 
always, nor for the moft part,’ directly up- 


wards, but fometimes horizontal, fometimes 


downwards, fometimes towards the right 
hand, and fometimes towards the left, as if 
the motion of the fumes had been determined 
by the fituation of thofe parts of the noéti- 
lucal fragment, by which they were emitted, 
and as it were difcharged. I ufe this lait ex- 
preffion, becaufe taking pleafure to watch at- 
tentively the circumftances of our delightful 
experiment, I thought, I many times ob- 
ferved a kind of palpitation or ezftuation in 
the little fhining fragments, which I gathered 
from the apparent great inequality I perceived 
in the plenty of the fmoke, that was emitted 
at feveral times, al] cf them perhaps within 
the compais of a minute or two. But on 
this I forbear to difcourfe, till I fhall have 
made further obfervations ; and therefore I 
fhall proceed to take notice of one circum- 
{tance more in our experiment ; which is, 

2. SECONDLY, that even in the latter part 
of it, after the fhining matter had been fo 
long expofed to the air, it emitted a {mell 
{trong enough ; which feemed to be caufed 
by odorous exhalations, diftinét from the vi- 
fible fumes, 


SECT. X. 


ND now it is time, that I give you 


fome account of the reafon, (that I but ° 


pointed at before,) why I chole fuch a glais, 
and kcpt it in a fhelving pofture : this I did, 
that I might not Jofe, but preferve the liquor, 
which I knew would fall from the faline part 
of the fining matter, which liquor I thought 
fit to examine, in order to difcover certain 
things ; particularly, whether the limpid wa- 
ter, as it appeared to be, that was, as it were, 
the cadaver, or, to employ chymical terms, 
the deliquated Caput Mortuum of the fhining 
fubftance did not yet contain fomething, as 
well Juminous as faline. 


. 


ExPERIMENT I, 


To fatisfy myfelf about this, I caufed this 
liquor to be put into a {mall concave veffel of 
carefully refined filver, (that other falts than 
nitre and allum might not corrode it) which 
I had purpofely provided for the quick eva- 
poration and cryftallization of {fmaller quan- 
tities of matter. Our liquor, being in this 
veffel put upon fome fimall coals and afhes, 
did not evaporate near fo eafily, as one would 
have thought, but turned into an unctuous 
fubftance of a dark reddifh colour: where- 
fore we placed the veflel upon quick coals, 
that by their brifk heat they might make the 
liquor boil, and free it from fuperfiuous 
moifture. By this means, after a while, it 
was reduced to a fubftance, that afforded us a 
pretty phenomena, not unlike to that elfe- 


where mentioned, where we fpake of the 
Y ‘ infufion 


Sr 


§ 
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Opservations about the INFLAMABILITY 


‘nfution or folution of the folid phofphorus in 
common water. For the boiling liquor 
crackled like a handful of bay-falt caft into 


‘the fiz; and whilft thefe cracklings conti- 


nued, (which they did much longer than 
ene would have expected) they imitated lit- 
tle volleys of fhot, not only in the great num- 
ber of the noifes they made, but in the little 
flafhes that accompanied them 3 which flafhes, 


- when the fire was fomewhat increafed, were 


fo many, and followed one another fo faft, 
that they appearcd to make up a continued 
flame, not unpleafant to behold. 


ExpERIMENT IL. 


Arter the foregoing experiment, Thad a 
mind to be able to make fome eftimate, how. 
far the breaking of the fhining matter into 
fragments, and the conditions of the veffel 
contributed to the quick confumption of it. 
To this purpofe, we took a lump of three 
grains, carefully weighed out, and put it in- 
to a finall glafs funnel, whofe upper end was 
wide and capacious encugh, in reference to 
the lower part, which was exceeding flender, 
that the noétiluca might have air both above 
and (oftentimes) below, and yet the matter 
might not flide down, till it were fo wafted 
as to be lefs than a {mall pin’s head. A veffel 
of this fhape I chofe to make ufe of, that I 
might catch the liquor, that would be af- 
forded by the deliquation of our icy phofpho- 
rus ; for which purpofe, the flender pipe of 
this funnel was put into the orifice of a {mall 
cylindrical vial, and there kept in a quiet 


OBSERV 


place, which was a fouth window, from 
whence every night, after I was in bed, £ 
caufed it to be brought into my chamber, to 
fee if it continued to fhine. By which trials 
I found, that it remained luminous, and was 
not yet fo wafted, to fall quite through the 
funnel into the vial, at fomewhat beyond 
the end of the fifteenth day; fo that it con- 
tinued to fhine three hundred and fixty 
hours. 

Tue very limpid liquor, that was brought 
into the vial by this experiment, was unhap- 
pily loft before I could make any trials with 
it, but not before I had done the chief thing 
I aimed at, in faving of it, which was to 
know its weight to be by and by mentioned. 

Wuar has been hitherto related may 
juftly enough make a man reflect, with fome 
wonder, upon the ftrange minutenefs and 
multitude of parts, that are crouded together 
in our noétilucal matter ; if we confider what 
a multitude of luminous beams of vifible 
fmoke, of odorable, though unfeen, efflu- 
viums fo fmall a quantity of it, as three 
grains, which are but the twentieth part of a 
drachm, could inceffantly afford for two or 
three hundred hours ; leaving, after all this, 
behind it above three times its weight, (for 
fo we found it to be) of a liquor, which itfelf 
was not acadaverous one, or, what it looked 
like, common water, but (as may be argued 
from what was lately recited of the fame kind 
of liquor) might have been impregnated with 
very many faline parts, and not a few capa- 
ble of fhining brifkly. 
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SECT. XI. 


OsseRvVATION I. 


TOOK a little of the confiftent notti- 
‘B luca, and having broken it, and, as its 

brittlenefs would permit, fpread it here 
and there, upon a piece of folded paper, I 
lighted that paper at the flame of a candle, 
And obferved, that when the flame recched this 
or that little fragment of the fhining matter, 
it would take fire, and burn away in a flafh- 
ing and very fputtering manner, accompa- 
nied with noife, almoft as grains of falt-petre 
are wont to do, when they are put upon a 
live coal, 


itfelf 


OBSERVATION JI, 


I opserveD alfo, that if I put pieces of 
paper, on which I had placed fome of thefe 
grains of noctilucal matter, upon fome em- 
bers covered with afhes, before the paper it- 
felf took fire, the fhining matter would com- 
municate its flame to the contiguous paper. 


ExpeRIMENT I. 

We took a fragment of our fhining mat- 
ter, not amounting to a grain: this we put 
into half a fpoonful or lefs of high rectified 
fpirit of wine, and kindling that liquor with 
the flame of a candle, the fpirit burned away, 
as is ufual, in a flame partly yellow, (and 

efpecially 


of the NOCTILUCA itfeff. 


efpecially at the outfide) but chiefly blue. 
But though the heat of the filver fpoon, 
wherein the trial was made, did quickly (as 
might well be expected) melt the noétilucal 
matter, and gave it a globular form, yet it 
continued at the bottom without manifeftly 
mixing with the vinous fpirits, or confider- 
ably altering the colour of their flame : but 
when the fpiric of wine was all confumed, 
without leaving any jot of phlegm behind it, 
the laft drops coming, when they were actu- 
ally kindled, to touch the fhining matter, 
prefently fet it a fire, but its flame was very 
differing from that of the vinous fpirits. For 
befides fomewhat, that was odd in its figure, 
its colour was not at all blue, or bluifh, but 
of an intenfe yellow, and burned fo fiercely, 
and with fo vivid a light, as was fomewhat 
furprifing to behold, and continued to burn 
a pretty while, confidering the paucity of the 
combuttible matter, And whilft it burned 
it emitted good ftore of fmoke, that feemed 
to be darted up to a confiderable height. The 
matter did not burn all away at firft, but left 
a kind of Caput Mortuum, which lay in the 
form of a little cake, partly of a deep yel-~ 
low, and partly of a fine red. This matter 
being more bulky iri proportion to that, that 
was confumed, than I thought it likely that 
fo little of the phofphorus fhould contain of 
incombuftible matter; I proceeded to burn 
it, as elfewhere will be related after another 
manner, till there remained but fome very 
few light feces, that feemed to be of the 
fame nature with thofe, that are to be men- 
tioned in the next experiment. 


ExpERIMENT II. 

WE took a fmall fragment, not amount- 
ing to a grain of the noétilucal matter, and 
putting it into a filver fpoon, we caft upon it 
the fun beams concentrated by our fmalleft 
(dioptrical) burning glafs: by thefe it was 
prefently fet on fire, and afforded, together 
with a great deal of {moke, a flame exceed- 
ing yellow, and fo very fierce and bright, 
that it was confpicuous, though the window 
being purpofely fet open, the beams of the 
fun, then in the meridian, were fuffered to 
beat full upon it, anda brifk wind. did alfo 
blow upon .it without extinguifhing it. At 
the bottom of the fpoon, the expiring flame 
left a round and broad Caput Mortuum, con- 


fifting of divers circles, like thofe of a fardo- 
nix, whereof the largeft was white, another 
yellow, and the third red, all the three colours 
being pleafant and vivid enough. Some part 
of this Caput Mortunm, being again brought to 
be freely touched by the air, appeared com- 
buftible, and the reft being left in the fpoon, 
that the air might work upon it, did for the 
moft part joon refolve itlelf per deliquium in- 
toa liquor, almoft as fharpas fpirit of falt, 
the reft being a light black feculency, of 
which, becaufe there was fo very little of it, 
we could make no examen. 


EXPERIMENT III, 


Beino defirous to try, whether the no¢tilu- 
cal matter would, by bare preffure or motion, 
be brought to burn, I thoughe not fir to de- 
pend upon fuch other experiments, as are 
here related, wherein it appears able to fet 
fire on divers bodies, belonging to the veget- 
able kingdom, or are otherwife cafily in- 
flamable: wherefore we put two grains of our 
dried noétilucal matter into a glafs mortar 
(furnifhed with a glafs peftle) whofe coldneis 
and thicknefs were able to keep it from being 
put into any fenfible heat by the operation, 
that was to be performed in it, and confe- 
quently from communicating any heat of its 
own to the noctilucal matter. This was 
pretty brifkly rubbed in the mortar, with the 
glafs peftle; but though it was thereby 
brought to fhine much more vividly than be- 
fore, yet it did not take fire ; which I was apt 
to impute to the great coldnefs of the glafs, 
which much oppofed the incalefcence of the 
phofphorus; but after a while longer it took 
fire, and began to burn away in an actual 
flame, with much fmoke: but this did not 
laft fo long, as might have been expected, 
which fhort duration might proceed from the 
veffel, that continued fenfibly cold, and per- 
haps alfo from the narrownefs and depth of 
it, which fomewhat hindred the free accefs 
of the air; for fome matter, that was taken 
out on the peftle, feemed to burn better, 


than that which remained in the mortar, — 


which being extinguifhed, was once more 
kindled by trituration, but foon expiring 
again, could not by the fame means be re- 


kindled, but only was brought to fhine 
brifkly. 
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Formerly intimated, that our confiftent 

| noétiluca, notwithftanding the appear- 

ance it had of ice, and its actual cold- 

nefs to the touch, was much difpofed to have 

its parts eafily put into motion, and might 

by that means be brought to be fenfibly hot. 

‘And I think it time now to proceed to make 
this good by particular inftances. 

1. Anp firft, if our phofphorus be for 
any time preffed hard between ones fingers, 
or againft a board, or fome fuch hard and 
not very cold body, it will oftentimes be felt 
a€tually and very fenfibly hot, and fome- 
times the degree of heat will be fo vehement 
as to fcorch the fkin, as my venturous labo- 
rant found feveral times, to his no {mall 
pain, his fingers being almoft covered with 
blifters raifed on them, by handling our fhin- 
ing matter with too bold a curtofity: and 
he complained to me, that, though accord- 
ing to the ufual fate of chymifts, he had 
been often burned on other occafions, yet he 
found blifters, excited by the phofphorus, 
more painful than others ; and he is not the 
only perfon, that has complained to me of 
their finding the burning made with this 
matter to be more tedious and difficult to be 
cured, than ordinary ones. But, as our noc- 
tiluca was not always made of the fame mat- 
ter, nor with care equally fuccefsful, fo I ob- 
ferved its pronenefs to incalefcence, and the 
degrees of heat, to which it would be 
brought by motion, to be differing enough ; 
upon which account, I did not find, that 
fome portions of it would produce thote 
higher effects of heat, that fome others did, 
befides that thefe higher effects did gradually 
differ among themfelves. 

2, AGREEABLY to this, after having in 
vain tried to fire paper by prefling and rub- 
bing fome of our phofphorus upon it with 
the blade of a knife, I took a piece of fie 
paper, and having dried and warmed it at 
the fire, I put a little of our noétiluca in a 
foid of it, and rubbing the paper between 
my hands, though by that attrition there 
were produced a fenfible, and even confider- 
able heat, yet it did not reach to what I de- 
fired ; but continuing a little while to rub the 


paper to and fro, it did on a fudden take fire, 
and blazed out, fo that it would have burned 
my hand, if this had not been kept from re- 
ceiving much harm (for all it did not efcape) 
by a thin glove, that was thereby fcorched, 
and in part fhrivelled up. After the fame 
manner, to make the experiment the- more 
certain, I fired another piece of paper, but 
then defifted, that I might not unneceflarily 
wafte a fubftance, wherewith I was but 
meanly ftored. 

3. Ir the firing of gun-powder could be 
performed with our phoiphorus, without the 
afiftance of cireumftances, whofe difficult 
concourfe will keep it from being more than 
an inftructive curiofity ; the fear, that it 
might be applied to ufes mifchievous to men, 
would keep me filent of the power our phof- 
phorus may be brought to have of kindling 
gun-powder, when itis befriended with favour- 
able circumftances. ‘To try therefore, whe- 
ther our phofphorus, which appeared not in- 
ferior to that of Mr. Craft*s, would (as his 
did fometimes, though not eafily) fire gun- 
powder, we took a little of our fhining mat- 
ter, and having a little wiped it, to dry it, 
we put it upon fome dry gun-powder, and 
with a knife preffed it, and in fome fort rub- 
bed it upon the black grains, but found, 
that though a heat were produced, and fome- 
times fuch as would make fome of the corns 
of powder have a bluifh flame, yet the mix- 
ture would not go off: fo that the laborant, 
to whom I left the care of reiterating the ex- 
periment in my prefence, prefuming it would 
not fucceed, icrupled not to hold his head 
over it, that he might the better fee what 
change was made in the mixture; but then 
upon a fudden the powder took fire, and the 
flame fhooting up, caught hold of his hair, 
which made a blaze, that proving innocent 
cnough, became more diverting than the 
finell of the fmoke, that fucceeded it, was de- 
lightful. 

4. But the fame laborant, who was very 
helpful to me in varying the preparation of 
the phofphorus, had a worle mifadventure 
not long after; for bringing me fome newly 
diftilled grains of our nectiluca, covered with 
fume of the fhining water, that came over 
with it, he unluckily broke the glafs in his 
pocket; whereupon the heat of his body, in- 
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creafed by the motion his long walk had put 
it into, did fo excite the matter, that was 
fallen out of the broken vial, that it burned 
two or three great holes in his breeches, be- 
fore he could come to me to relate his misfor- 
tune, the recent effeéts of which J could not 
look upon without fome wonder as well as 
{miles. 

5. Havine already told you the effect of 
our noctiluca upon gun-powder ; I thought 
fit to try, whether it would not kindle a bo- 
dy, that is thought fomewhat lefs prone to 
take fire. And accordingly having put to- 
gether about half a grain of our dry noéti- 
lucal matter, and fix times its weight of com- 
mon flowers of fulphur, they were lodged in 
the fold of a piece of white paper, which was 
laid upon a board, and when I had a little 
bruifed and rubbed this with the haft cf a 
knife, it fhone through the intercepted paper 
very vividly, but did no more: wherctore 
fufpecting, that the want of air was the caufe 
why it did but fhine, not burn too, I opened 
the paper, and found, that as foon as the air 
had accefs, it took fire and furioufly burned 
the paper, and, if I had not been wary, had 
burned me too. Another time, the fame 
experiment being tried, afforded this notable 
phznomenon, that the ingredients, being 
well rubbed together in folded paper, though 
before the paper was difplaid and expofed to 
the air, they did not kindle, yet upon the 
contact of this the mixture took fire, and 
did not burn away with a flow flame, as 
brimftone is wont todo, but flafhed away at 
once with a great blaze, like fired gun-pow- 
der, fave that the fame appeared more lu- 
minous, 

6. THe higheft effect of the heat of our 
Icy noctiluca was cafually produced by the 
laborant, who being defirous to try, whether 
fome that was newly prepared was good and 
fit to be brought to me, began to write let- 
ters with it upon a piece of plank, that had 
been long ufed in the laboratory as part of a 
{ftove; and he, chancing to prefs the recent 
matter hard upon this board, that the con- 
{tant heat of the place had brought to an un- 
ufual degree of drynefs, found to his furprize, 
that he had not only fhining but burning 
letters ; the lucid matter having actually fet 
on fire thofe parts of the wood, againft which 
he had ftrongly preffed it. 


SECT. XII. 


EXxpERIMENT I, 


T°? examine fomewhat particularly, to 
what family, or fort of falts, the faline 
part of our noétilucal matter either does be- 
long, or has moft cognation with (for J 
thought it poffible ie might not fully agree 
with any known fpecies of falts, but have 
fomewhat peculiar to itfelf) I fuffered a little 
of the fmall ftock, I then had, to refolve it- 
felf per deliquium into a clear liquor, and 
then made with it fome of the trials elfe- 
where delivered, by which I am wont to ex- 


Vou. IV. 


amine what fpecies a falt belongs to, guef: 
fing this liquor by the tafte, and the manner 
how it was made to be fomewhat, though 
not altogether, of the nature of fpirit of fea- 
falt: I dropt a little of it upon a convenient 
proportion of fyrup of violets, and found, 
that it turned it not green, as a volatile uri- 
nous falt would have done, but of 2a fine car- 
nation colour, fuch as that fyrup:is wont to 
acquire, upon the mixture of an acid {pirit 
with it. I found alfo, that a very little of 
our anomalous liquor prefently deftroyed the 
blue colour, and not the other of a tincture 
of Lignum Nephriticum. 


ExpEerRIMENT II, 


I atso put fome of this liquor, that came 
by deliquium from the noctiluca, upon fome 
filings of copper, which being thoroughly 
wetted, and fome of them covered with it, I 
expofed in a hollow glafs for two or three days 
to the air; and by this means had, as I ex- 
pecied, without the help of heat, a folution 
of fome of the filings of copper, the colour 
of which was not a deep azure, as if it had 
been made with a volatile urinous fale; but 
feemed to partake of green and blue, and to 
be an intermediate or compounded colour, 


ExpERIMENT III, 


To make the faline nature cf this liquor 
the more manifeft, I put fome of it upon 
powder of red coral, which it prefently tell 
upon, and corroded with noife and froth ; 
and putting another parcel of the fame ]i- 
quor upen fome dry falt of tartar, there pre- 
fently enfued a fierce conflict between them, 
whereby fome noife and much froth was pro. 
duced ; fo thac I thought it needlefs to wafte 
any more of the noctilucal matter, (where- 
with I was but flenderly ftored) to make it 
more apparent, that our liquor was not, as 
moft chymifts would have expected, of an 
urinous nature, but belonged to the family 
of acid falts, and feemed to be near of kin to 
that branch of them, to which the fpirituous 
part of common or fea-falt belongs. 


ExPERIMENT IV. 


Some virtuofi may be apt to think, that 
fince our icy noctiluca is of a more folid fub- 
{tance than the aerial, and ufes to continue 
to fhine much longer ; fince, I fay, this is fo, 
if the confiftent phofphorus were included in 
a glafs, whence its expirations could have no 
vent, the matter being kept from wafting, 
the luminoufnefs may alfo be kept from 
ceafing. This conjecture being plaufible, 
though the notion I have of the nature of 
our nottiluca could not promife me a con- 
firmation of the conjecture, yet, to prevent 
the being blamed for an eafily evitable omif- 
fion, IJ put fome of our dry phofphorus into 
a Clear vial, capable, as was sueffed, to hold 
about an ounce of water, and having very 
carefully clofed this glafs, I laid it afide, and 
obferved it-to continue to fhine for fome few 
days ; after which the light manifeftly de- 
cayed, and foon after quite difappeared, 
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though I thought it poffible, that it did not 
altogether fo joon expire, as it ceafed to be 
vifible to me; becaufe the whiufh fumes, 
emitted by the matter whilft it continued to 
fhine, had covered the infide of the glafs 
with a kind of whitifh foot, that, at length 
opacating it, might well hinder a faint light 
from pervading the veffel; and reaching our 
eyes. But it feems, that the air included 
with the phofphorus, either had fome vital 
fubftance (if I may fo cal] it). preyed upon 
thereby, or elfe was by the fumes of the 
phofphorus, to name no other poffible ways, 
tamed and rendered at length unfit to conti- 
nue the flame [ fui generis} of our noétiluca. 


ExpERIMENT V. 

Yer to purfue the defign of making a 
light more lafting than erdinary, by keeping 
the matter from commerce with the external 
air, I took fome of our noétilucal matter, 
that came over with the aqueous, from which 
it was not fo eafily feparable, but that I 
thought it beft to leave them together, in 
regard that it fhone jo well, that it might 
pais for an excellent portion of the aerial noc- 
tiluca: this we fealed up in a glafs egg 
(whofe bottom had been. made flat on pur- 
pofe, that it might ftand without Icaning). 
and fetting it in a place; where it would be 
frequently in my eyes,- F obferved it from 
time to time, efpecially at night, and found 
it continue to fhine (if fT much mifremember 
not) a week or longer, and that with fo lit- 
tle decay of light, that E was furprized, when, 
coming in the night time to Jook upon it, I 
found it to fhine no more at all, efpecially 
fince I could not reftore any manifeft light 
to it, either by agitation, or by moderately 
warming the fealed glafs, that contained it. 


EXPERIMENT VI. 

AFTER many obfervations made of the 
degrees of light, that our icy noétiluca af- 
forded, as it were of its own accord, with- 
out external heat, I thought fit to try, whe- 
ther by the application of a moderate heat of 
the fire, the light might not be much invi- 
gorated, and perhaps the phofphorus itfelf 
be brought actually to kindle, even in a clofe 
veffel. ‘This defign I was the rather in- 
duced to profecute, becaufe I had fome 
hopes, that by this way of increafing the 
light of our phofphorus, though it fhould not 
long retain its acquired degree of luminoufnefs, 
yet this increafe might continue long enough 
for fome not inconfiderable ufes. And efpe- 
cially (in cafe much noétilucal matter were 
heated at once) to give light enough for tak- 
ing of gun-powder out of the gun-room of a 
fhip, or out of a magazine, without danger 
of firing the powder, which would be a means 
to prevent thofe fad accidents, that have but 
too frequently happened to fhips, efpecially 
of war, of which we had, very lately a nota- 
ble inftance in the river of Thames. In pro- 
jecution of this defign, we took fome grains 
of our confiftent phofphorus, and having put 
them into a round glafs egg, fomewhat 
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larger than‘an ordinary hen egg, fitted witlr 
a ftem of a proportionable bignefs, and 
about two thirds ot a foot long. This being 
hermetically fealed up, (at leaft as far as we 
difcerned) the globulous part of ic was wa- 
rily and by degrees warmed at the fire, and 
then we inftantly removed it intoa dark place,, 
where the included matter not only fhone by 
great odds more vividly than before it was 
heated, ,but fome portions of it were brought 
to an actual flame, as appeared both by the 
radiant fplendor of the burning matter, and 
by the condition of the fmoke it emitted ; 
and yet more manifeftly, by the intenfe heat, 
which the flaming part of the matter (and 
not the other parts) communicated to that 
part of the glafs, which it adhered to ; for 
there the veffel was not to be fo much as 
touched without inconvenience ; and when 
this flame expired, which it did after no lone 
time, the portion of the lately kindled matter 
did no more fhine or burn as before, but was 
reduced to the condition of the reft of the 
no¢tilucal matter, together with which it did 
for a good while retain a confiderable degree 
of light, upon the account of the heat it had 
been expoied to, over and above that lumi- 

noufnefs, that ordinarily belonged to it. 
THIs experiment appeared fo ftrange, and 
was fodelightfal to thofe, that had never feen 
it, that partly to gratify the curious, and 
partly to purfue my own defign, it was re- 
iterated, within the compafs of a month or 
two, between (if J miftake not) twenty and 
thirty times, the fame matter being ftill kept 
in the fame veffel, though by being melted, 
and in great part fublimed by its frequent ap- 
proaches to the fire, it was divided into feve- 
tal parcels, But this made the experiment 
fo much the more pleafant, in regard, that 
fometimes (for it was not always) more than 
one or perhaps than two portions of the mat- 
ter would feem to burn at once. This was 
looked upon as a very new and fcarce credible 
thing, that one fhould be able to bring a 
body to burn with an actual flame, and for 
no inconfiderable time, in a glafs hermeti- 
cally fealed, and not large neither. But to 
deal with philofophical fincerity, I muft nor 
conceal fromyau, that after we had made many 
trials in the abovementioned glafs, there 
happened a phanomenon, which gave me 
fome fufpicion, that at that time it was not 
actually fealed : but it did not appear, bur 
that it had been very well-fealed at firft, and 
might continue fo during feveral trials ; for 
after this fufpicion we ufed this glafs ten or 
twelve times, or perhaps oftner, to make the 
before’ recited experiment, and after all thofe 
we could perceive no crack or flaw at all in 
the ball or ftem of the glafs, and found it 
difficult to get in the point of a {mall pin inta 
alittle hole, which we.either found, or, by 
endeavouring to find one, made at the apex. 
However, by the things farmerly related, it 
appeared, that our nactilucal matter would 
burn with lefs vent by great odds, than other 
fewels known to uss and that a {mall quan- 
tity may be made to-hurn.and fhine longer, 
than 
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BODIES pith the 
than one would expect. And we were en- 
couraged by what we faw, to hope, that if a 
more confiderable quantity of matter were 
put into a convenient fhaped glafs, and af- 
fifted with other friendly circumftances, ef- 
pecially if the luminoufnefs could be a little 
heightened, it may be rendred fit to be of 
fome ufe in fhips and magazines of powder. 

Ir I had been furnifhed with accommodas 
tions, when I firft made the foregoing expe- 
riment, J would have purfued the trial fome- 
what further, by making a pretty quantity 
of our noétilucal matter burn feveral times, 
in a thin glafs veffel exquifitely clofed with 
Hermes’s feal, that, by weighing the veffel in 
exact {cales, both before and after the accen- 
fion of the included phofphorus, I might find, 
whether any ponderable parts were fubtile 
enough to pervade the pores of the glafs; 
and in cafe they were not, I then hoped to 
difcover, what change of texture might be 
made in the matter of a body, reduced to an 
actual flame, in aveffel, wherein it could not 
receive the free air, nor emit any fumes or 
exhalations, which would have been to me a 
very acceptable experiment ; and perhaps 
would have proved a very inftruétive one too. 
Since, as I have in another place ip geass 
in the analyfes hitherto made by chymitts, 
either the body expofed to the fire has not 
been actually inflamed, which is the cafe of 
thofe diftilled in exaétly clofed veffels, or elle 
there has been fone commerce betwixt them 
and the external air, which may juftly ren- 
der it doubtful, whether the bodies produced 
by this analyfis were the fame both for num- 
ber, nature, &¥c, that would have been pro- 
duced in veffels, exquifitely clofed; fince we 
fee, that wood, for inftance, burned in a 
chimney, affords ftore of foot and afhes, 
which are very differing bodies from thofe, 
that chymifts obtain from the fame wood 
diftilled in clofe veffels, 

Burt to trouble you no further with what 
I would have done, I fhall add one circum- 
{tance I obferved in what wasdone. Name- 
Jy, that fometimes there appeared a little li- 
quor in the glafs (whether it confifted of fome 
aqueous particles, that may be fufpedcted to 
have Jain hid in the noétilucal matter, or 
were produced by the actual deflagration of 
a part of the matter) and the reft of the mat- 
ter, by the reiterated operations of the fire, 
was turned toa réd colour, which it yet re- 
tains, 
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EXPEIMENT I, 


HAVE formerly related, tht, upon the 

I immerfion of our phofphorus into water, 
tt would immediately ceafe fhinitg, and con- 
tinue without light as long as it was kept’ 
under that liquor. This gave mie ground to 
fuppofe, that, by the inferpofition of water 
betwten the noétilucal matter and the air, 
the phoffhorus may be kept unactive, all it 
be fitted, by an extraordinary agitation of its 
parts, to aét-with an unwented vigour, wher’ 


NOCTILUCA. 

the air fhall come to touch it fuddenly : this 
fuppofition, I fay, induced me to put two 
grains of our icy noétiluca into a {mall glafs 
ege, and pour a pretry quantity of water on 
at. In order to the following experiment, 
we heated the liquor well, yet without ma- 
king it at all boil, and thereby melted the 
little fragments of folid matter, and made 
them flow into one liquid mafs, that kene 
itfelf at the bottom, diftinét from the water : 
this done, we prefently removed the giais 
Into a dark place, and pouring out the wa- 
ter, we obferved, that, as foon as the air came 
to touch the noétilucal matter, it feemed to 
be kindled into an actual flame, that afforded 
a very vivid light; which fuccefs pleated me 
the better, becaufe it fhewed, that a kind of 
fire may be kept under water, 4s long as one 
pleafes, without fenfibly burning, and yet, 
ina moment, upon the bare renioval of the 
water, fhew itfelf in the form of a&ual fire. 
That our fhining fubftance was of this nature, 
appeared manifeftly by this, that the water, 
being poured out fomewhat too haftily, car- 
ried along with it, which I did not intend it 
fhould do, the whole mafs of the no¢tilucal 
matter ; and this, by its fall mto the filver 
cup, that was employed to receive the liquor, 
was divided into two or three parts, which 
coming to a more frec, or full contaét of the 
air, blazed out much more than when they 
were in the glafs, and afforded us a delight- 
ful fpectacle, fince the flame burned upon the 
water, with much light and fiercenefs, and 
a ftrange deal of fmoke, and it did, ever 
and anon, {putter with noife, like falt-petre 
made to burn upon a live coal. Thefe flames 
continued the pleafure we had to fee them 
burn upon the water a pretty while; and after 
their extinction, looking into the filver cup, 
we found divers flakes of a reddifh matter, 
(which the chymifts would call a caput mor- 


tuum) that lay at the bottom of the water; - 


and the fides of the filvet cup, that were next 
to that liquor, looked almoft as if fine brick. 
duft had been ftrewed upon them. 


EXPERIMENT II, 

Berne defirous to fee, whether our noéti- 
lucal matter fhining through a coloured glafs, 
the beams of light would be tinged in their 
paffage, we took two or three grains of our 
matter, and put it into a phial, of an almoft 
fpherical figure, capable of holding, by our 
eftimate, about twelve ounces of water ; 
which phial was made of fine glafs, of a very 
pleafant colour, participating of thofe, that 
are called orange and aurora: but the lucid 
matter being fhut up in this phial, and car- 
ried: into a dark room, did not appear through 
the’ glafs to be confiderably altered in co- 
ld6ur; Which becaufé I imputed partly to 
thé fmalinefs of the fragmnent of the phof- 
phorus, in reference to the capacity of the 
veffel, through which it wotld:-give no more 
than a faint light, I caufed the glafs to be 
confiderably heated, and then brought it into 
the dark room I ftayed for it in: chere, as 
foon as it was come, the included matter 

feemed 
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feemed to be actually flaming, and the tra- 
jected beams of light appeared of an unufual 
and glorious colour, the light being fo con- 
fiderable, that it made divers bodies diftinct- 
ly vifible, at a pretty: diftance from the glafs ; 
and we judged that, by the help of it, a 
book, of a good print might have been 
eafily read: but this light, which was the 
greateft we had ull then, produced with 
our phofphorus,. did not laft long in its vi- 
cour, but, in a fhort time, gradually decayed, 
till it came to little more than the ufual {plen- 
dor of the noétilucal matter. 


ExprrRimMeEnT MIIl. 

I rorMERLY related,.that could not make 
fuch an experimentr,. as I fuccefsfully tryed 
with the oil of cinnamon and the oil of.cloves, 
to fucceed with the oil of mace, But now I 
muft add, that the little phial, wherein the 
noctilucal matter, and that oil were included, 
having been fet afide as ufelefs, Lafterwards 
chanced to caft my eyes on it,. and ta have 
the curiofity to try, whether or so the un- 
fuccefsful experiment, I had made before, 
were not one of thar kind, which,. in an- 
other paper, I have difcourfed of,. under the 
name of contingent ones;. and accordingly, 
there being a fomewhat dark corner in the 
room, I carried the phial thither,. and al- 
though it were yet broad day,, I unftopt it 
there, and was fomewhat furprifed to find 
the included matter to afford immediately. a 
vigorous light, which put me afterwards upon 
repeating the experiment, at different times, 
which I did with the like fuccefs, wichout 
being able to determine the caufe of this odd 
phznomenon. © 


ExpEeERIMENT IV. 


One experiment I fhall now relate, which 
though (becaufe it feems, as well as the laft 
recited, a contingent one,) I forbore to fet 
down with the reft, will perhaps be thought 
more fingular than any of them, 

WE had, in one of our receivers, that was 
but finall, (fince it was not judged capable 
of containing a-gallon of water) a parcel of 
our confiftent noctiluca, in which my labo- 
rant told me, that he had met with a phzeno- 
menon, that to him, who knew nothing of 
what is related feé#, XIV. exper. tL. was very 
furprizing, and feemed to appear by chance, 
fince he often tried,. in vain, to produce it 
when he pleafed. This receiver I took into 
my cuftody, and pouring out the com- 
mon water, with which the {plendid matter 
was kept covered to hinder it from fteaming 
away, we obferved no other change, than 
that, upon the removal of the water, and 
the contact of the air, the noctiluca would 
immediately fhine, and continue to do fo, 
till we thought fit to extinguith it pro tempore, 
by pouring water on it again. 

Tuts being done in the morning, I confi- 
dered. the following night, that this receiver 
having been kept in the laboratory, which 
conftant, and fometimes vehement fires, made 
a very warm place, it was but fit, in order 
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to make the trial a fair one, to bring the 
fhining matter to as great a warmth as it 
had in the laboratory, where it exhibited the 
phzenomenon I was defirous to fee. Having 
then caufed the receiver, with the water in 
it, to be held ina hot place, till the liquor 
had attainec,. by our guefs, a fit degree of 
tepidity, we poured out the water, and, 
within a minute or twoafter, by our eftimate, 
we had the pleafure to fee, that the con- 
fiftent matter, notwithftanding the wetnefs, 
that in probabilicy the water had left on it ; 
we obferved, I fay, that this wet matter, 
upon the contact of the air, took fire of itfelf,. 
not without noife, and burnt with a manifeft 
and actual fame. But our pleafure was fome- 
what moderated, though the experiment was 
the more afcertained, by this accident ; that, 
before we could pour in water to quench the: 
fire,, the violence of the fame had broken the 
receiver, which- was thick enough, and. thrown 
off a piece above half as broad as the palm: 
of. one’s hand; by which unlucky chance.we 
were hindred from endeavouring to find, as 
we intended to do, whether we could, by 
repeated trials, difcover the caufe of the ap- 
pearing contingency of this odd phaznome- 
non, which had, far oftner in vain than fuc- 
cefsfully, been endeaxoured to be produced. 

- Tus experiment recalls into my memory’ 
a notable phanomenon, belonging to thar 
formerly recited (/eé. XI. exper. 2.) about 
the kindling of: our phofphorus with the fun- 
beams, united by a burning-glafs: for where- 
as I there mention,. that the noétilucal mat- 
ter did not burn all away at firft, but left a 
kind of caput mortuum, which lay 1n the torm 
of a cake varioufly coloured, I fhall now 
add, that fo much matter could not be left 
unfired,. unlefs fomething hindered its accen-- 
fion; we warily turned over the little cake, 
with the point of a fharp knife, and then the 
under part, being I prefumed hot, prefently: 
took fire upon the contact of the air, and 
flamed away, till the matter was almoft to~ 
tally confumed. 


Fhe ConcLvSsiIon: 


N-D now I have acquainted you with: 

all the chief things, that I have hitherto. 

been able to try or obferve, about our icy nocti- 
luca, or folid phofphoris: and though Ihave 
been obliged to deliver them without any ex- 
act method, yet perhaps their novelty wil! 
ferve to make them acceptable to you. Light 
is fo noble a thing, that the matter our 
phofphorus affords it to refide in being en- 
dued with fome uncommon qualities, and 
particularly with ‘a ftrange, and almoft in- 
credible fubtilty of parts, I cannot but hope, 
that, if improvements, upon fuch a matter, 
were more induftrioufly attempted, by per- 
fons better qualified for fuch a work, than E 
(efpecially in my prefent circumftances), pre- 
tend to be, fomething would be produced, 
tending to the difcovery of the nature, not. 
only of light, but divers other bodies, and 
perhaps alfo, of good ufe to human life. If 
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fome unwelcome circumftances did not, for 
the prefent, difcourage. me, I would contri- 
bute my weak endeavours towards fuch a de- 
fign, For, fometimes [ think a naturalift’s 
pen ought to be like a merchant’s fhip, that 
comes from time to time into port to reft, 
but not always to ftay there, but to take in 
new lading, and refit itfelf for a new voyage 
to the fame, or other parts. In the mean 
time, I recommend this fubjecét to yourtelf, 


and thofe excellent virtuofi, you hold cor- 
refpondence with, whofe ingenious attempts 
to advance true philofophy will have, for 
their good fuccefs, the hearty wifhes of 


Your moft affectionate 
and moft humble fervant, 


R. B. 


A 


CHYMICAL 


PARADOX, 


GROUNDED upon 


NEW EXPERIMENTS, 


Making it PROBABLE, 


That chymical principles are tranfmutable; fo that, 
out of one of them, others may be produced. 


An ADVERTISEMENT of the PUBLISHER to the READER. 


HE following paradox, having been 
written in or before the year 1680, 
was kept in the author’s hands, that 

it might come out with the Latin verfion of 
his treatife, intitled, The produciblenefs of chy- 
mical principles, which is annexed to the fe- 
cond edition of his Sceptical Chymift, prin- 
ted 16803 but fome unlucky accidents ha- 
ving kept that tranflation from being finifhed, 
the author thought fit the enfuing paper 
fhould accompany his icy noétiluca, both in 
Englifh and in Latin: upon this account, he 
fent me not only the difcourfe, that now 
comes forth, but fome other papers, con- 
taining the minutes taken from time to time 
by his laborant, of what occured in the long 
train of diftillations, on which the following 
reflections are grounded. For, the reader, 
whether foreign or domeftic, may here be 
pleafed to be advertifed, once for all, that as 
the author hath been pleafed to publifh all 
his works in the Englifh tongue, for reafons 
beft known to himielf; fo the province of 
the tranflating them into Latin, hath been 
undertaken by others: for, indeed, his affi- 
duity and diligent attendance on his daily 
and growing experiments will not allow him 
leifure or opportunity to undertake that work 
himfelf; though otherwife, if he had a defire 
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to polifh any thing in that tongue, his pen 
can command a fluent ftile. This by the by. 
But [I having returned to the author, both 
his own papers, and my verfion of them, in 
one roll, it unfortunately happened, that be- 
fore the icy noctiluca was printed off, there 
broke out, in the night, a great fire, not far 
from the author’s lodging, which was fo 
threatning, even after the blowing up of fe- 
veral houfes to ftop it, that, as many others 
were obliged haftify to remove their goods, 
our author thought fit, by the fame way, to 
endeavour to fecure his own manufcripts ; 
but did it not fo fuccefsfully, but that fome 
are yet miffing ; and, among others, the 
Englifh. and Latin papers lately mentioned: 
Notwithftanding which, the importance of. 
the fubject, and the novelty of the experi- 
ments, prevailed with the author, (to pre- 
vent the like mifchance from happening to 
what he could retrieve concerning them) to 
communicate them to the curious, who will, 
by what I have here related, be enabled to 
underftand what he writes at the beginning 
of that part of the following paper, which, 
becaufe 1t was written after the fire above- 
mentioned, and very long after the reft, he 
calls his poftfcript. 


Aa A-CHYMICAL. 
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ACHYMICAL PARADOX. 


ADVENTURED .Many years ago, in the 

Sceptical Chymift, and long after in other 

papers, to lay down fome reafons of 
queftioning, whether the fire be the true and 
proper inftrument of analyzing mixed bo- 
dies, and do but diffociate their principles 
or ingredients, without altering them or 
compounding them anew. But I fhall now 
prefent you a difcovery, that will perhaps 
make you think the vulgar opinion of chy- 
mifts to be lefs fit to be doubted of, than re- 
jected. The occafion of making the follow- 
Ing experiments was afforded me by the 
complaint of an ingenious chymift, (and 
great diftiller) who told me, that endeavour- 
ing to purify an effential oil by rectification, 
he found to his difappointment, that he di- 
ftilled it four or five times fucceffively, yet it 
ftill left fome faeces, (but much lefs than at 
the firft) though he concluded, that if he 
fhould undergo the trouble of diftilling the 
liquor a few times more, it would come 
over perfectly pure, without leaving any fa- 
culency behind it, But it was niore congru- 
ous to my hypothefis, to conjecture, that the 
caput mortuim he complained of, was not, 
(at leaft after the firft or fecond diftillation, ) 
a more profs or feculent part of the oil, fe- 
parated from the more pure, but a new com- 
pound produced, as other concretes alfo 
might be, by the operation of the fire, This 
conjecture of mine was favoured by fome ex- 
periments I had made many years before, 
and imparted to fome inquifitive men, where- 
by two diftilled liquors were made, barely 
by their mutual re-actions, to afford great 
ftore of an earthly and very fixed fubftance. 
And to the fame conjecture it was {uitable, 
that, by obftinately reiterating the experiment, 
the action of the fire upon the parts of the 
body expofed to it, and their mutual opera- 
tions and combinations among themfelves, 
and, not improbably too, the material con- 
currence of igneous particles might produce, 
befides earthly faeces, other bodies not unlike 
thofe, that pafs for the chymifts principles, 
How far the event proved agreeable to his 
hypothefis, will be beft gathered from the 
phzenomena themfelves of the trials, which 
I thall proceed to fet down a fuccinét account 
of, as foon as I have premifed, to make way 
for it, that by an eflential oil, chymifts are 
wont to mean fuch a fine oleagenous liquor, 
as, to prevent empyreume and feculent parts, 
has been diftilled with ftore of water in a 
(vefica or) limbeck. 
| We took a pound of effential oi of anni- 
feeds, which liquor we therefore made choice 
of, becaufe it is more eafy to difcern it, by 
its felf-coagulating property, not to be fo- 
phifticated; and having put it into a glafs 
retort of a convenient fize, we caufed it to 
be diftilled (in a fand-furnace, capable of gi- 
ving a {trong fire) thirty fix times, in which 
train of operations, the enfuing phenomena 


were both congruous to our hypothefis, and 
in themfelves obfervable. 

z. As.pure as the effential, or, as fome 
fpagyrifts {tile them, the etherial oils of ve- 
getables are prefumed to be, and as confi- 
dently as chymifts pretend they are, the pure 
{ulphurs or unctuous principles of the bo- 
dies that afford them; yet, not only the firft 
diftillation left a fubftance black like pitch, 
at the bottom of the retort, but, at every 
one of the following diftillations, fuch a fub- 
{tance was either feparated or generated. 

2, THoucu after a diftillation or two it 
feemed likely, that this pitchy fubftance 
would be found every time lefs and lef&, 
which made the perfon, formerly mentioned, 
tell me, that he fuppofed within ten, or arc 
moft twelve diftillations, in all, if one fhould 
make fo many, this, which he looked upon 
as. an earthy recrement, would be quite {e- 
parated, and leave the oil a moft pure and 
homogeneous liquor; yet I, that (as I for- 
merly intimated) looked upon this black ftuft 
not as a feparated excrement, but generated 
fubftance, caufed the diftillations to be repeat- 
ed, till they had attained thrice that number, 
and not only found, that at each time fich a 
black fubftance was left; but that now and 
then a fubfequenr diftillation yielded much 
more of it than the precedent had done; which 
change, from lefs to more, and from more 
to lefs, was not obferved only once or twice, 
but feveral times. And though this odd pit- 
chy fubftance were, towards the latter end, 
found in lefs quantity than at the beginning, 
yet the caufe of that may well be, that the 
oil to be diftilled did fenfibly, from time to 
time, decreafe in bulk, partly by reafon of 
the recefs of that portion of the oil which 
could not but be diffipated and loft in fo ma- 
ny cohobations; and partly, and indeed 
chiefly, by the lofs of fo much oil, as was 
tran{muted into pitch and other fubftances, 

3. Tue oil appeared in diftillation more 
fixed or unapt to rife, than one would have 
expected from fo fine and light a liquor; and 
efpecially towards the latter end of the dif- 
tillations, it was often neceffary to employ a 
{carce credible degree of fire to elevate all, 
that was not turned into pitch. 

4. Tue liquor did not diftill like a pure 
principle or homogeneous body, as quickfil- 
ver is wont to do, but firft fome fine and 
light oil ufually came over, after which fol- 
lowed a lefs volatile oil with another fub- 
{tance or two, and after that, another afcend- 
ed in a diftiné manner. 

5. For it 1s to be noted, that, befides the 
forementioned black earth, there were pro- 
duced, by the operation of the fire, divers 
other fubftances, whereof the firft was a wa- 
terifh liquor or phlegm, which, after the oil 
had been expofed to fome diftillations, began 
to grow very troublefome. For being rari- 
fied by the heat of the fire into large bub- 

bles, 
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bles, the antipathy, or rather incongruity, 
between them and the oil, occafioned a kind 
of conflict, wherein thefe bubbles did often 
fuddenly break, .(ufually not without much 
noife) and fometimes with fuch violence, as 
to fhake and endanger the retort; which 
-once, by this conteft, was actually broken; 
yet not fo, but that the liquors, and other 
products of the fire, were faved by the 
watchful laborant, and feafonably transferred 
Into 2 new retort. 

_6. Bestpzs this phlegm and the pitch 
formerly taken notice of, our operation af- 
forded us, from time to time, a pretty quan- 
tity of a certain fubftance, which, with fome 
not unfkilful perfons, paffed for a volatile 
falt; becaufe it afcended to the upper part 
of the veffel, and appeared in a dry form, 
almoft like fhort needles; and becaufe alfo 
it feemed to the laborant, that, like a falt, it 
was (part of it at leaft) diffoluble in the 
{pirituous phlegm mentioned in the _laft 
number. But though at firft I inclined to 
this opinion, yet having made fome few 
trials to examine the truth of it, I was, and 
ftill am, a little doubtful, whether this fub- 
limed body deferve the name of a true vola- 
tile fal, though poffibly there may be a pret- 
ty deal of that contained in it. For I found 
the lumps of it, notwithftanding their feem- 
ing {punginefs, to fink in common water, 
and continue at the bottom of it, without 
manifeftly being diffolved by that liquor, (as 
meer volatile falts are wont eafily to be) ei- 
ther in the cold, or by being kept awhile in 
a moderate heat. J found this fubftance fu- 
fible, like bees-wax, at the flame of a finall 
taper; and if a lump of it were kindled 
thereat, it would burn away, partly with a 
yellow flame, and partly with a flame more 
intenfly blue than that of rectified fpirit of 
wine ; but it appeared apt enough to go out 
of itfelf. 

THEsz, and fome other things inclined me 
to look upon our anomalous fublimate, as a 
fubftance fui generis; but yet fuch a one, as 
I fufpected to be fomewhat of kin to a fal 
volatile oleofum, fuch as camphire feems to be. 
For our fublimate rifes without ftrong fire, 
and that in a dry form, and is eafily enough 
fufible ; all which I have obferved in cam- 
phire, as well as in volatile falts; and our 
fublimate will, like camphire, diffolve in a 
high rectified vinous fpirit without at all co- 
louring the liquor, And having long fince 
found by trial, that camphire will, though 
flowly, diffolve in good oil of vitriol, and 
make the menftruum look of a reddith 
brown ; I put fome of that folvent upon our 
fublimate, and after having left them fome 
hours together, though but in the cold, the 
liquor feemed to have diffolved part of the 
dry body, having, by its action upon it, ac- 
quired a brown colour fomewhat inclining to 
red; and part of this liquor being put into 
a pretty deal of commen water, there feem- 
ed to emerge by degrees a dry body or flores, 
which brought into my mind what I have 


elfewhere obferved, when I employed the- 
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fame-method, to recover cartiphire out of oil 
of vitriol. But, as I was lately intimating, 
though I think it not improbable, that our 
anomalous fublimate may be nearer of kin to 
a fal volatile oleofum, than to any of the chy- 
mical principles; yet I have not hitherto 
found the refemblance betwixt it and fuch a 
falt to be compleat enough, to make me 
dogmatical in referring it to any chymical 
product of a known denomination? and 
therefore, till I be further fatisfied, I thall 
only add, that this volatile falt, or oily fub- 
limate, or whatever name it may deferve, 
was very pretty to look upon, being glitter- 
ing almoit like fome fine flowers of Bemzoin: 
and of this we had, though it were very 


“light, between two or three drams, 


7. Besipes all thefe differing fubftances, 
our oil of annifeeds afforded us, from time 
to time, a little quantity of fpirit, as we 


‘concluded from two or three figns: one, 
.that it came not over with the phlegm, and 
yet would mingle with that liquor, but not 


with the diftilled oil ; and another, that, as 
it was more fixed than the oil and phlegm, 
fo it rofe later than they; and not only 
needed a ftronger degree of fire, but, whic 
is chiefly confiderable, it was ufually obfer- 
ved to come over in white fumes, as many 


fpirits, that are fomewhat fixed, are wont to 


do; which was the more eafy to be obferved, 
becaufe, that being willing to make ufe of 
the {ame retort as long as we could, for the 
greater certainty of the experiment, and the 
pitch being not to be taken out, whilft it 
was any thing foft, becaufe of its clofe fticks 
Ing to the glafs, it was thought, to give at 
the latter end of the diftillation fo {trong a 
fire, as, by making the fand and retort red 
hot, (or very little lefs hot) would make the 
pitch fo dry and brittle, that it might af. 
terwards be loofened from the fides of the 
glafs, and got out in the form of a dry and 
brittle, though exceeding black fubftance, 
find to the two foregoing figns I thall now 
add a third, that does more clearly evince, 
that the fubftance, we have been {peaking 
of, was a fpirit: for, though it could not 
but be very much weakned by being diffufed 
through fo great a quantity of phlegm as 
came over before it, yet its corpufcles were 
Jo many and vigorous, that when I put them 
upon the powder of crude coral, they pre- 
fently began to diffolve it; and the phlegma- 
tic {pirit did in a tricé make a great ebul- 
lition with noife and bubbles, whether I 
poured it on the fixed falt of tartar, or the 
urinous and volatile falt of fal'armoniack, 

THE fuccefs of this experiment, being an- 
fwerable enough to what I defired and ex- 
pected from it, allowed me to make divers 
reflections on it, and particularly thofe that 
follow. 

Anp, 1. Our trial argues, that a fubftance, 
that is looked upon by chymifts as a homo- 
geneous body, and which paffes for one of 
their principles, (for that is the cafe of our 
effential oil of annifeeds) may yet be of fuch 
@ nature, that, barely by the further action ad 
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the fire, it may be made to afford a very 
confiderablé proportion of a fubftance, ex- 
ceedingly different from that which afforded 
it. For in our experiment, we obtained a 
caput mortuum, whofe qualities were quite 
other than thofe of oil of annifeeds s fince it 
was opacous, black, dry, very difficultly fu- 
fible, and fixt in fo ftrong a degree of fire, 
as made the retort, that contained it, and 
the fand about it, red hot, This fubftance 
would lie undiffolved in a highly rectified 
vinous fpirit, into which oil of annifeeds 
would readily have diffufed itfelf (if they 
had been a little fhaken together) without 
the help of heat. And though we made the 
liquor actually boil a pretty while, yet moft 
of the caput mortuum continued a black fub- 
itance ; only it difcoloured the menitruum, 
which lookedas if it had rather extracted a tinc- 
ture, than made a folution properly fo called. 
And of this black and pitch-like caput mor- 
tuum, we had at the end of our diftillations, 
when we weighed the feveral parcels altoge- 
ther, not much lefs (which you may juftly 
think ftrange) than half the weight of the 
whole oil of annifeeds; this black ftuff 
amounting to a pretty deal more than feven 
ounces. And from hence we may colleét, 
that the analyfis, wont to be acquiefced in 
by vulgar chymifts, is as yet but an undeter- 
mined thing, fince they have not declared 
(nor perhaps thought of any fuch thing) 
what number of diftillacions, ( whether one 
or more, or if more than one, how many,) 
fall be made the ftandard, by which we are 
to conclude, that a fubftance, obtained by 
diftillation, is a chymical principle. 

2. Ir may be alfo inferred from fome phe- 
nomena of our experiment, that the fire, as 
it is wont to be employed, is not, as chymifts 
pretend it to be, the true and genuine inftru- 
ment of the analyfis of bodies, fince it does 
not, as they prefume it does, barely extri- 
cate and feparate the fevera] fimilar fubftances, 
that, though concealed and difguifed by com- 
mixtures with each other, were pre-exiftent 
(in the fame forms wherein they afterwards 
appear) in the body expofed to its operation, 
For in our cafe, the oil of annifeeds is, ac- 
cording to the chymiutts eftimate, the fulphu- 
reous principle of the concrete; and there- 
fore has not any other principles, efpecially 
in any confiderable quantity, contained in it, 
And yet, by the bare action of the fire, this 
ou, which they acknowledge to be a fimilar 
body, is brought to afford three or four 
other fubftances of differing natures from 
one another. 

3. From the two foregoing obfervations 
we may likewife deduce, that the fire, at 
Jeaft in divers cafes, may not only feparate, 
but varioufly compound and alter, the parts 
of a body expofed to its action; and thereby 
give confidering men caufe to fufpect, that 
divers fubftances, that are prefumed to be on- 
ly extricated or extracted by the operation of 
the fire, may be really produced by it, 

4. AGREEABLY to which fufpicion, it 
happens unluckily enough for the chymical, 
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hypothefis ; that in our experiment the fub- 

ances, that were obtained, were a fixt and 
earthy powder, a not inconfiderable portion 
of phlegm, a fpirituous liquor, and a dry 
fublimate, a-kin to a volatile fale: and thefe, 
though they all proceed from a body, that, 
according to the chymifts, fhould not, and in- 
deed, for aught appears, did not actually 
contain any of them before, did yet fo re- 
femble in qualities the earths, phlesm, and 
{pirit, that chymifts obtain by diftillation 
from thofe bodies they look upon as per- 
fectly mixed and compounded ; that if they 
are not the fame, they have divers qualities 
fo like thofe, that entitle what is afforded by 
confeffedly mixed bodies to the name of 
phlegm or falt, or fome other primordia] 
ingredient, that the earth, for initance, or 
the (acid) fpirit obtained in our experiment, 
are far lefs differing from the earth of blood, 
or the fpirit of amber, than thefe are from 
the earth and falt of throughly calcined 
hartfhorn. 

5. Ir will fearce be neceffary to draw fo 
obvious a corollary from what has been al- 
ready delivered, as this; that it is poffible, 
that chymical principles (or at leaft fuch fub- 
{tances, as a vulgar chymift, not knowing 
from what body they were obtained, would 
look upon as fuch) may be made of another. 

Burt though I fhall not enlarge on this 
corollary, it will not be amifs to make one 
confiderable obfervation, that belongs to it; 
namely, that acid and aqueous fubftances, 
how differing foever each of them is from a 
pure oil, may be produced from it by the 
action of the fire. For I found by trial, 
that in that liquor, which the laborant took 
for the phlegm of oil of annifeeds, there was 
fuch ftore of acid parts, that (as was above 
recited) they would readily diffolve powder- 
ed coral, though crude, even in the cold; 
and would make a great confli&t with falt of 
tartar, and with that of urine, as foon as the 
liquor was put upon it. But yet the greateft 
part of the liquor, by far, feemed to be of 
an aqueous nature, which a chymift would 
call phlegm; which is a body, that will not 
mingle with oil, and is otherwife exceeding- 
ly different from oil, efpecially an effential 
one, (fuch as that of annifeeds,) whofe pu- 
rity makes it totally inflammable. And the 
quantity of the whole liquor, confifting of 
acid and phlegmatic parts, was far from be- 
ing inconfiderable, amounting to about two 
ounces and three quarters. It may alfo be 
worth while to obferve, as another thing be- 
longing to our corollary, that the truth de- 
clared in it allows us to queftion, whether 
it be neceffary to fuppofe with the chymitts, 
that nature has been obliged to make provi- 
fion of great quantities of primordial and 
fimple bodies; and that fhe 1s follicitous to 
mix them all together, for the compofing of 
a body, capable of affording, by the analyfis 
or feparatory operation of the fire, falt, {pi- 
rit, fulphur, phlegm, and earth. I will not 
hence univerfally infer, that there are no fuch 
fubftances, one or more, to be found, in any 
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of thofe bodies, that are called perfectly 
mixed, antecedently to their being expofed 
to the fire. But this, I think, will follow 
from what has been delivered, that the pre- 
exiftence of fuch fubftances muft be made out 
by fome other way, than the bare operation 
of the fire; and that the grand chymical fup- 
pofition will not hold in all bodies, that 
what fimilar body foever is obtained by the 
operation of the fire from a concrete, com- 
mitted to diftillation, was formerly and ac- 
tually pre-exiftent in it. 

6. Anp laftly, our experiment affords us 
a confiderable argument in favour of that 
part of the corpuicular or mechanical hypo- 
thefis, that teaches inanimate bodies to differ 
from one another, but in the bignefs, fhape, 
motion, contexture, and, in a word, the me- 
chanical affections of the minute parts they 
confift of. For in our experiment, we fee, 
that oil of annifeeds, which is not only an 
uniform or fimilar body, as to fenfe, but is 
judged fo by chymifts, upon an analyfis of 
the concrete that afforded it, is, by having 
its parts varioufly agitated, fhaked and rub- 
bed againft one another, and in differing 
manners broken, affociated, and ranged, 
tranfmuted into four bodies of fuch differing 
natures and qualities, as the chymifts princi- 
ples and elements are known to be; and 
this, without the help of any true feed or 
plaftick principle, by the bare operation of 
the fire, which Helmont calls the artificial death 
of things, and the deftroyer of feminalities. 
And this is the more confiderable, becaufe, 
whereas the ancient corpufcularian philofo- 
phers affigned three general ways, whereby 
bodies may be produced; namely, by the 
addition of new parts, the dividing and 
fometimes taking away a portion of the for- 
mer, and the tranfpofition of the conftituent 
parts; in our experiment, the whole work 
feems to be performed only by what they 


would have called tranfpofition, and that. 


guided but by fo fimple, impetuous, and 
unruly an-agent, as the fire. Unlefs it be 
faid, that divers igneous particles, that pe- 
netrated the glafs retort, did fubftantially af- 
fociate themfelves with fome parts of the oil 
of annifeeds, and concur with them to com- 
pofe the pitch-like caput mortuum; which 
they will perhaps fay, that (whatever others 
may do) I ought to allow as a poffible thing, 
after what I have elfewhere written, purpofe- 
ly to fhew, that fuch a penetration of the 
pores of glafs, by the atoms of fire, is not 
impoffible. But the experiment, | have de- 
livered, of the ponderability of fame, prove 
only, that fome of its particles may combine 
with heavy bodies, and fixed in the degree of 
fire I expofed them to; my trials having 
been made upon tin and lead. And it will 
not perhaps be thought likely, that igneous 
atoms fhould, by their combination with the 
particles of an inflammable oil, produce an 
aqueous liquor, and that in great quantity ; 
as we lately noted of the acid phlegm of an- 
nifeeds, amounting to two ounces and almoft 
hx drams. 3 
Vou, IV, 


Upon the whole matter, the phztiomena 
obfervable in our experiment upon oil of an- 
nifeeds feem very congruous to the mecha- 
nical hypothefis, and very unfavourable to 
that of the chymifts. For, whether the fire 
be fuppofed to have aéted meerly as an agent, 


or efficient caufe, or to have alfo concurred: 


as a material one; it appears, that by changes 
of texture, without the addition of any vifi- 
ble parts, or of any feed, bodies very differ- 
ing in colour, confiftence, fixity, and divers 
other qualities, may be produced from a bo- 
dy, {not only homogeneous as to fenfe, but 
pure enough to pafs for a chymical princi- 
ple. And though the fufpicion lately pro- 
pofed fhould be allowed to be probable, as 
to the other produéts, as well as to the black 
fubftance; yet ftill our procefs upon the oil 
of annifeeds would afford confiderable corol- 
lanes again{t the chymical doétrine I call in 
queftion, For, 1. The objection we are 


confidering will give wary men juft ground. 
to fufpect, that in ordinary chymical diftilla-. 
tions the fire is not always to be looked upon. 
as a meer inftrument of analyfis; but may: 


in many, if not in moft cafes, be alfo a ma- 
terial caufe of the fuppofed principles . pro- 
duced by its means ; which is quite contrary 


to the received doétrine of the vulgar fpagy-. 


rifts, (who are thofe, I now difpute with.) 
But, not to ‘infift on this remark, I think 
our procefs upon oi] of annifeeds will not 
ferve to prove the paradox propofed at the 
beginning of this paper; fince, treating of 
ingredients chymically obtainable, I may be 
allowed to fpeak of them in the ufual fenfe 
of chymifts, who fuppofe the different fub- 
ftances, obtained from a body committed to 
diftillation, to be the hypoftatical principles, 
and other ingredients of it, without fuppo-- 


fing the fire to do any more than extricate or. 


difentangle them from 6ne another. So that, 
fecondly, (to conclude at laft this long para-: 
graph) our experiment feems to prove the. 
production of other chymical principles out 


of one, as validly as their experiments prove, ~ 


that fuch principles are obtained from the 
bodies: they call mixed. For, whereas the 
force of the lately propofed furmife or ob-: 
jection lies in this, that the affociation of ig- 
neous particles hinders the different fub- 
{tances, that our oil of annifeeds afforded us,: 
from being uncompounded bodies, and there- 
fore, from being true principles, they may, 
for all this, have as good right to the title of 
principles, as moft of thefe they will have us’ 
take for fuch; fince the atoms of the fire 
may every whit as reafonably be fuppofed to 
affociate themfelves varioufly with the cor- 
pufcles of a mixt body, committed to diftil-. 
lation, as with thofe of oil of annifeeds, and: 
io their fuppofed principles will, no more 

than ours, be free from compofition. Nay, 

the advantage in the compariion lies on our 
fide, fince the different fubftances, that chy- 

mifts are wont to obtain from a mixt body, 

may be compounded, not only with igneous 

particles, but with the differing ingredients 

of the fame body ; fince this, in their hypo-: 

-Bb thefis, 
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thefis, is a mixt body; whereas effential oul 
of annifeeds is by them granted to be a fim- 
ple one; and therefore each of its produc- 
tions is compounded with no extraneous fub- 
ftance, fave the corpufcles of the fire. 

Wuen I had framed the conjecture, that 
from a chymical principle feveral differing 
bodies might be obtained by the meer opera- 
tion of the fire; I thought fit to endeavour 
the confirmation of it, by making experi- 
ments upon other diftilled oils, (for thofe 
made by expreffion are, by chymifts them- 
felves, owned to be compounded bodies,) of 
natures different, both from the oil of anni- 
feeds, and from one another. And accord- 
ingly, whilft our procefs with this oil, which 
the chymitfts call effential, and which was 
drawn from a vegetable feed, was carrying 
on, I took care to have diftilled in the fame 
furnace oil of turpentine, which, though 
drawn from a vegetable fubftance, differs ve- 
ry much from oil of annifeeds ; as alfo oil of 
amber, which, according to chymifts, be- 
longs to the mineral kingdom ; and laftly, 
oil of hartfhorn, afforded by a fubject, which 
(to fpeak in their phrafe) belongs to the ani- 
mal kingdom. 


- POST-SCRIPT. 


HESE oils were committed to the 
. fame laborant, that managed the lately 


mentioned oil of annifeeds; and he accord- 


ingly kept a kind of journal of the number 
of reétifications, the quantities of pitchy 
matter from time to time afforded by them, 
and divers other phznomena, or circum- 
ftances, that occurred in fo tedious a profe- 


_cution, as I thought experiments of fuch 


moment deferved. But the papers, contain- 
ing the minutes of thefe things, having been 
unhappily loft, with divers others, by occa- 
fion of a great fire, that obliged me, after 
midnight, to make a hafty and very diforderly 
remove of my writings, I could never fince 
retrieve the particulars. And therefore I 
muft content myfelf, to fet down as much of 
the trials, (which I hope will comprize the 
moft fubftantial part of them) as by exami- 
ning my own memory and the laborant’s, 
and by fome few other helps, I am able to 
colleé&t ; as foon as I have given here one ad- 
vertifement, becaufe I think it was omitted 
in the papers, whence the foregoing part of 
this writing was tranf{cribed. The advertife- 
ment is this; that as well in the precedent, 
as in the fubfequent part of this difcourfe, I 
do not take chymical principles in the ftrict- 
eft fenfe of that term, wherein it is confined 
to falt, fulphur, and mercury; but in the 
Jarger acception, wherein the learned doctor 
Willis, and divers other chymifts (that are 
not all his juniors) employ it, when they 
comprize under it two elementary bodies ; 


"as they do, when they conftitute five princi- 


ples, (which perhaps might be more clearly 
es 4 : 


called fimilar ingredients ;) in which number 
they comprize phlegm and earth, which 
other chymifts, as well as the Ariftotelians, 
would call elements, (of the body that affords 
them.) Taking then, in this whole writing, 
the word principles in the larger fenfe above 
declared (congruoufly whereunto I ufually 
call them the chymical principles indefinitely, 
not the hypoftatical principles, which are ac- 
counted but three ;) I proceed to the parti- 
cular obfervations and reflections I was going, 
to begin. 

Firft, Tuewn it plainly appears, that two 
of the three lately mentioned oils, namely, 
the oil of turpentine, and the oil of amber, 
and therefore very probably the third alfo, 
(my defign being the fame in all three) were 
diftilled at leaft fifty times; for I intended 
not to {top fhort of that number, And by ~ 
an in{cription upon one of the phials, I found, 
that the oil, which the contained liquor was 
drawn from, had been diftilled one and fifty 
times; which number exceeds, by fifteen, 
that of the diftillations formerly mentioned 
to have been made of the oil of annifeeds, 

2. Eacu of the three other oils, (vzz. 
that of hartfhorn, that of turpentine, and 
that of amber,) did leave, from time to time, 
in the bottom of the retorts, whence they 
were drawn off, a not inconfiderable quanti- 
ty of black feeces, much like thofe, that were 
left by the oil of annifeeds, and which I have 
formerly called a pitchy fubftance. I found 
in a fuperfcribed paper fome quantity of this 
{tuff left by the oil of turpentine; and, 
though I am not certain, whether it were all 
the ftuff of this kind, that was afforded by 
the pound of oi] we employed, yet it amount- 
ed to above two ounces and five drams ; and, 
if I much miftake not, the other two oils 
did each of them afford a confiderable quan- 
tity of black terreftrial matter, though the 
heedful Jaborant obferved, that the oil of 
hartfhorn did fooner leave off yielding co- 
pious feces (as I often in this paper call 
them, to comply with the chymifts terms, 
though I affent not to their notion) than the 
oil of turpentine, or that of amber. But if 
neither of the two afforded any more than 
did the oil of turpentine, I look upon it as a 
remarkable thing, that the oil of annifeeds, 
which is a fine effential oil, diftilled in a ve- 
fica or limbeck, fhould yield above twice 
more of earthy matter, than either of the 
three other oils, that were diftilled but in re- 
torts. 

3. Or the colour of the rectified oil of 
hartfhorn I can fay little, having unluckily 
loft the liquor ittelf; but the oil of amber, 
after the one and fiftieth diftillation, was in- 
deed very clear, but yet of an amber colour, 
that was far from pale; and the oi] of tur- 
pentine, that is ufually after one rectification 
a clear and colourlefs liquor, after fifty diftil- 
lations appeared almoft red. 

4. Bur that is much more conficerable, 
which I obferved in the quantities of the dif- 
ferent liquors afforded by the long feries of 
our diftillations ; for at the end of the a8 
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cefs, the remaining oil of turpentine, for in- 
ftance, did not appear to my eyes to be con- 
fiderably, if at ali, fuperior in bulk to ano- 
ther liquor, that came over with it in diftil- 
lation, and was not true oil; for it would 
readily enough mix with water, but keep it- 
felf in a mafs diftinét from the oil, and 
weighed above three ounces. and three quar- 
ters. 

5. Tuis oddly produced liquor I looked 
upon as compounded of fpirit and of phlegm: 
for though the latter did fo much exceed the 
other in quantity, that, inan expert chymift’s 
opinior:, the whole liquor paffed for phlegm ; 
y:t, I sot only judged fome parts of it to be 
fpirits, bue found them to be of an acid na- 
ture too; fince, befides what the tafte made 
me fufp.ct, I found, that the compounded li- 
quor woulc readily enough begin to corrode 
beaten coral, even in the cold, and fome of 
it being poured upon good falt of tartar, 
prefently made with it a conflict and ebulli- 
tion, not without a hiffing noife and a mul- 
titude of bubbles. So likewife the {pirituous 
phlegm of amber made a conflict with fale of 
tartar, and diffolved crude coral, as other 
weak acid fpirits are alfo wont to do. This 
liquor of amber was not pale, as the phleg- 
matic fpirit of oil of annifeeds was ; and 
that lately mentioned to have been obtained 
from oil of turpentine was high coloured, be- 
ing of a brownifh red. 

6. I rorcout to take notice in due place 
(and therefore do it in this) that, among 
other trials made to difcover, that the fpi- 
rits afforded by our oils were really acid, we 
put two ounces of the fpirituous phlegm of 
oil of annifeeds (that being the mildeft oil) 
upon fome minium; and, having digefted 
them a while together, found the liquor 
turned fweet, and fit (as we judged) to 
make Saccharum Saturni: and this liquor 
(after filtration thfough cap-paper) being 
gently abftracted, left in the bottom of the 
retort a thick honey-like fubftance, from 
which (the diftillation being continued in the 
fame retort, but with a much ftronger heat) 
there came over fome liquor, which being in 
too little quantity to be rectified, we could 
not free it from its phlegm, and therefore did 
not find it inflammable; as I guefied the 
fpirituous part would have been after rectifi- 
cation, in regard the liquor was exceeding like 
the Spiritus ardens Saturni, 1 have elfewhere 
defcribed, in its peculiar and very pene- 
trating tafte and fmell. 

7. Ir may not be unfit to be taken notice 
of in this place, that having lighted on two 
vials, that I long knew not what was become 
of, one of which contained fome of the oil 
of turpentine, and the other fome of the oil 
of amber, that I formerly mentioned to have 
been each of them diftilled at leaft fifty times ; 
I thought fit to try, whether, after thefe li- 
quors had been laid by about a year and 
half, or longer, they would, after having 
had fo long a time to defecate themfelves in, 
yield {till fuch a black fubftance as has been 
oftentimes mentioned ; and having, to fa- 


tisfy myfelf, cauted each of thefe liquors to 
be again diftilled in a retort, it left behind 
it a greater quantity of a, black and fhining 
fubftance, than could well have been ex- 
pected. 

8. Ir may feem very odd in itfelf, and 
may much ferve to confirm what I have 
elfewhere delivered about the mechanical ori- 
gin of fixity, as alfo of the qualities oppofite 
to fufiblenefs and to fluidity ; that fo vola- 
latile and thin a liquor, as a chymical and. 
rectified oil, fhould, by the bare operation of 
the fire, be brought to yield a great quantity 
of what looks fo like terreftrial faeces, as our 
pitchy Capita Mortua did. But this reflec- 
tion will, I prefume, appear the better 
grounded, if I add the fuccefs of one trial 
(among others) that I made, to examine the 
terreftrial nature of the black bodies I am 
{peaking of : for, although many bodies, that 


- will not afcend, ‘or be diffipated in clofe vef- 


fels, will eafily be driven away in open ones 5 
yet having put one ounce of the Caput Mor- 
tuum of the oil of annifeeds, and as much of 
that afforded by oil-of turpentine, each of 
them into a diftinét crucible, and kept them 
three hours and a half, or near four hours, 
in fuch a heat as made the veffels all the 
while red hot ; though we kept not the cru- 
cibles clofely covered, but only loofly to keep 
out the afhes, yet we found, when the veffels 
were removed from the fire, that the con- 
tained bodies had not at all been brought to 
fufion, only that from the oil of annifeeds 
was in part fomewhat caked together: and 
notwithftanding all the heat they had been 
expofed to, the pitchy fubftance of the oil of 
turpentine retained not far from three quar- 
ters of its firft weight ; and the Caput Mor- 
tuum of oil of annifeeds loft about eighteen 
grains lefs than that. 

g. Arter this we alfo endeavoured to dif- 
cover, whether our pitchy fubftances would 
afford any fixt or alcalifate falt, as the Capita 
Mortua of moft bodies belonging to the ve-~ 
getable kingdom are wont to do. But 
though we kept an ounce a-piece of the black 
fubftances, left by the oil of annifeeds and 
that of turpentine, for nine or ten hours, red 
hot in thecrucibles ; yet we found indeed the 
bodies very much diminifhed in quantity, 
but they did not appear at all calcined. 

10. Into a couple of ounces of this laft 
named liquor, we put, by little and little, as 
much of dry falt of tartar, as it would work 
upon, as an acid, or (if you pleafe). till there 
would no longer be any vifible conflict ex- 
cited by adding more falt. The acid being 
thus mortified or fatiated, I intended to draw 
off all the reft of the liquor, and to try with 
the phlegm drawn off, whether, by cohobat- 
ing it very flowly in a new glafs head and 
body, I could not make a farther tranfinuta- 
tion of the terebinthinate oil, and change, 
at leaft, part of this aqueous phlegmatic li- 
quor into a whitifh earth. About the poffi- 
bility of which tranfmutation, and of fome 
others alfo, I might here fubjoin an account, 


if, fince the lately mentioned fire, I could 
have 
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have found a fhort difcourfe I wrote, to mit any other elements or hypoftatical prin- 
propofe and examine this grand phyfico- ciples at all, even fo much as one of the bo- 


chymical problem, whether we ought to ad- 


dies, that are commonly called, mixt ? 
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FTER I had firft publifhed my 
A phyfico-mechanical experiments to 

the curious world, and, fome years 
after, the continuation of them, (together 
with a full defcription of the engines, and 
leffer veffels, which I ufed in the making of 
them) I thought it a very venial thing in 
me, if, fuperfeding any farther labour upon 
fuch fubjects, I left that argument to be 
{tudied, and, if they had pleafed, cultivated 
by others. And therefore I was content to 
annex only fome experiments, occafionally 
made, concerning refpiration, concerning the 
{carce credible rarefaction of the air, and 
laftly, concerning the prefervation of fome 
bodies, whilft they are defended from the 
contact of the airs in regard thofe tracts were 
of kin to other arguments, which I had oc- 
cafion to handle at feveral times. But in {e- 
ven or eight years fpace, hearing of very few 
experiments made, either in the engine I 
uféd, or in any other made after the model 
thereof, I began to reaffiume fome thoughts 
concerning the farther ufe thereof myfelf; at 
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which time it happened very opportunely, 
that a certain tract written in French, {mall in 
bulk, but very ingenious, containing fundry 
experiments concerning the prefervation of 
fruits, and fome other tracts of a different 
nature, was brought unto me by monfieur 
Papin, who had joined his pains with the 
eminent monfieur Chriftian Hugenius, in mak- 
ing the faid experiments ; and, upon farther 
difcourfe with him, finding, that he came out 
of France into England but a little before, in 
hopes to obtain fome place here, which might 
be fit for his genius, and, whilft he was in 
that expectancy, that he was willing to be- 
{tow his pains about experimental philofophy, 
upon which, I had an inclination, at my coft, 
to gratify his curiofity, whilft I alfo indulged 
my own; and, feeing he had a pneumatic- 
pump of his own, made by himfelf, to the 
ufe of which he was more accuftomed, though 
it differed from the ftructure of my pump, I 
gave him the freedom to ufe his own, be- 
caufe he beft knew how to ply it alone, and 
(if any diforder fhould happen, from the 

luxation 
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luxation of its parts, or any other cafualty) 
how to repair it more eafily. Though, in 
his abfence, I chofe rather to ufe my own 
pump, both becaufe my domeftics were bet: 
ter acquainted with it, and alfo becaufe it was 
not fubjeét to fo many and frequent incon= 
veniencies, by reafon of its more folid ftruc- 
ture. 

But, feeing feveral forts of experiments, 
long fince made on divers bodies, had left 
me little to do about the fame fubjects, 
there were only two things, which I chiefly 
defigned to profecute. One of which con- 
tained thofe experiments, which, when I firft 
publifhed my Phyfico-mechanical Experi- 
ments, I had wifhed in general had been 
made, not in rarefied or expanded, but in 
condenfed or rather compreffed air. The 
other was to be verfant about thofe trials, 
which were nct to be made, as the former, 
with natural air, either in its wonted ftate, 
or any way rarefied, but factitious air, (that 
I may fo fpeak,) fuch as, in my former 
writings, I had mentioned to be producible 
by the help of fermentations or corrofions, 
The divers ways of producing of extricating 
that faCtitious air, and the ways of trying it, 
when it was produced, having been fome 
years ago prefented to the Royal Society, I 
was invited, by that learned affembly, to 
profecute farther thofe difquifitions. Now, 
although thofe were the chief kinds of expe- 
riments, which I applied my mind unto, yet 
it will appear by the following fheets, that 
I did not confine myfelf to them alone. 

But, before I.could make any confider- 
able progrefs in this work, it pleafed the moft 
juft and wife God, the fupreme arbiter and 
ruler of all things, to afflict me with the 
ftone (the pains whereof do as yet now and 
then trouble me,) fo that J was enforced to 
take another courie of proceeding. For, to 
eafe myfelf, it was judged meet, that mon- 
fieur Papin fhould fet down in writing all the 
experiments and the phznomena arifing 
theretrom, as if they had been made and ob- 
ferved by his own {kill ; and moreover, the 
calculation of the degrees of the rarefaction 
and condenfation of the air, included in our 
mercurial gage, was intrufted to his care. 
But I, myfelf, was always prefent at the 
making of the chief experiments, and alfo at 
fome of thofe of an inferior fort, to obferve 
whether all things were done according to 
my mind, But, as for thofe experiments, 
which required a longer time in making, 
fuch as thofe about the confervation of bo- 
dies, he did from time to time, with great 
diligence, acquaint me with thofe alterations, 
which happened in them in my abfence-; 
and he alfo brought the glafs-inftruments to 
me, and declared to me the effects of the ex- 
periments, when they were finifhed, that fo 
I might take into confideration the changes 
made in the materials, when taken out of the 
veffels, Yet, I confefs, I was purpofely. 
fomewhat more incuriois. and remifs about 
thofe experiments, which were made concern- 
ing the prefervation of fruits, and of Sefh m 

Vor. IV 


liquors, which was made chiefly by the help 
of compreffion $ and alio about the coétion 
of meat. For, as fome of thefe later experi- 
ments were propounded for trial by monfieur 
Papin, fora particular end of his own, fome- 
what different from my defign in the other 
experiments 3 fo I was very willing, that he 
Should ufe his own method about them, not 
doubting but he would ufe his greateft induf- 
try therein, as I found, by the event, that 
he had done. Yea, I did judge, that I 
might thore fafely acquiefce in his relations, 
concerning the experiments about fiefh, «a 
bout fruits, and about boiling of meat; be- 
caufe, as thefe were fome of the laft which 
we made, fo I had caufe enough to truft his 


fill and diligence ufed about the former ex-- 


periments ; fomeof which, viz. thofe which 
are marked with an afterifk, he himfelf pro- 
pounded, as if they had been formed in his 
own brain; as alfo not a few of the mechani- 
cal inftruments, (efpecially the double-pump, 
and wind-gun) which fometimes were of ne- 


cefflary ufe to us in our work, are to be re-. 


ferred to his invention, who alfo made fome 
of them, at leaft in part, with his own 
hands, 

In the following tract, the reader will not 


find the reafons fubjoined, which moved me: 


to make thefe experiments, (which I ufually 
did in my former Phyfico-mechanical Expe- 
riments, and in the Continuation of them) 
for I had neither leifure, nor a mind free 
from other bufineffes, to make fuch a pre- 
face; and I did alfo hope, that the fagacious 
reader would find out my fenfe well enough,. 
though purpofely not expreffed in plain 
words, if he did but attentively confider the 
nature of the things treaced of; efpecially if 
calling in to his aid thofe fhort corollaries, 
which he will find annexed to the feveral ex- 
periments, whereby he may fifh out my aim. 
Though, to fpeak the truth, fome few of 
thofe inferences owe themfelves more to my 
affiftant than to me. 

I am well affured, that very many of the 
following experiments will not be thought 
weighty enough by many readers, as to de- 
ferve to be printed; and indeed I myfelf was: 
fo far of their mind, that I had once thoughts 
of expunging them out of the following 
collection ; but at laft I was more eafily per- 
fuaded to afferd them a place amongft the 
reft, becaufe, however they may be con- 
fidered apart, yet, in confort with the reft, 
they may be, at leaft, of moderate ufe. ' 

I was not very follicitous about the ftyle, 
becaule, being infirm in point of health, and 
befides, furrounded with many bufineffes, I 


was enforced to leave the chaice of words ta ° 


monfieur Papin; my chief care being to 
have the whole work diligently read over tf 
me, that fo no miftake might pafs by unob- 
ferved about the experiments themfelves. 
Befides, feeing the things here treated of are 
merely phyfical, and their manner of hand- 
ling but hiftorical, there is no need of any 
farther apology to excufe the incomptnefs of 
the ftyle': yet this may be alledged in excufe 

Cc thereof ; 


thereof; that the heads of things (or memo- 
rials as they are called) being at firft fet 
down, for hafte, by monfieur Papin in his 
own native tongue, fcé/. the French, and af- 
terwards turned into Latiaz, (in which habit 
they now appear) do labour with that incon- 
venience, which doth ulually attend all tranf- 
lations, efpecially where the interpreter muft 
have a greater care of the propriety of words, 
than of the elegancy of them. 

Moreover, he that fhall attentively con- 
fider the following experiments, will not 
wonder, that they are delivered in a lefs ac- 
curate method. For we accounted it fuffici- 
ent for our purpofe, to reduce thofe experi- 
ments, which did differ, and had leaft affinity 
amongft themfelves, into fome certain heads, 
to which they feemed moft commodioufly to 
be referrable : and, befides, confidering the 
nature of the experiments themfelves, I hope 
the reader will eafily grant, that at leaft ma- 
.ny of them ought to have been fet down in 
the way of a diary, yet diftinguifhed, and, 
as it were, intercalated by frequent intervals, 
becaufe the examination of fome of them was 
protraéted for many days, the nature of the 
experiments themfelves, and alfo the defign 
of the experimentators, requiring fuch 
chafms; Add hereto, that | was more willing 
to fet down divers things with their minute 
circumftances } beeaufe I was of opinion, 
that probably many of thefe experiments 
would be never either re-examined by others, 
or re-iterated by myfelf. For though they 
may be eafily read, when fet down with pen 
and ink in paper-fheets, yet he, that fhall 
really go about to repeat them, will find it 
no eafy tafk. 

' For there are fo many, and fuch fundry 
forts of inftruments, both of a greater and 
leffer fize, which are neceffarily required for 
ufe herein, fome of them to be made on pur- 
pofe for the prefent occafion; refpect alfo 
being had to the time and affiduity, requifite 
and neceffary for making the experiments 
and obfervations, in cafes, wherein fo fubtile 
and elaftic a body as the air is, muft be 
violently reduced tnto a preternatural ftate, 
and muft be long kept in that difpofition ; 
that, as it isa very difficult thing to prevent 


‘after they: have once happened. 
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thofe inconveniencies, which‘do attend fo un- 
ufual experiments, fo it is far more difficult 
to apply remedies to thofe inconveniencies, 
For thefe,. 
and other reafons, fo much time is to be 
fpent, that F am almoft afhamed to tell, how 
much thereof was impended on thefe trials 
which are contained in the prefent book, 
though but {mall, to which this proeme is pre- 
fixed. | 

- NEVERTHELESS, though all thefe things 
are alledged in excufe, yet the deficiency of 
this collection is fo well known to mx, (there 
being little to be found therein which may 
commend books) that I would invite very 
few philofophers to the reading of fo incule 
and unpolite a rhapfody, efpecially from the 
beginning to the end. For though it may 
probably happen, that fome experiments con- 
tained herein may not be difallowed by the 
curious, yet they may have leave from me, 
to efteem this whole tract but as a loofe heap 
(or rather chaos) of particulars belonging to 
the air, efpecially as conftituted in its pre- 
ternatural {tate, and to the operations of it 
upon fome bodies, as clothed with fuch and 
fuch circumftances : fo that it is free for them 
to cull out only thofe experiments, which 
pleafe their curiofity, or any other of their 
concerns beft, without being obliged to read 
over the whole book, no more than a lexi- 
con, which we ufe not to confult, but now 
and then, for the fake of a word. In fhort, 
it is not probable, that a book fo impolite, 
as this is, will be either wholly read over, or 
can conciliate any favour from the reading, 
unlefs with thofe readers, to whom a book 
comes fufficiently commended only upon this 
accompt, that it contains things new and alfo 
true. For if thofe two privileges are enough 
to obtain favour, then there is no caule, 
that the following traét fhould wholly defpair 
of the reader’s benevolence, efpecially fince 
fome trials contained therein do treat of the 
properties and operations of the air; I fay, 
of the air, which, notwithftanding the laud- 
able endeavours of fome ingenious modern 
writers in the explication thereof, yet is a 
body, which, I fear at prefent, we have 
greater ule and neceffity of than knowledge. 


An ADVERTISEMENT of the PUBLISHER 
to the READER, before the Latin edition. 


ted at Geneva, and bound up in one 

volume, were not long fince tranfpor- 
ted into England: in which matter, though 
the author himfelf doth not complain (which 
yet he might lawfully do) of the immode- 
rate liberty of fome men, who have pre- 
fumed, unknown to him, to bind up fo many 
ot his writings together, and to publith them ; 
not to mention the print, as being but bad, 


3 : 


Oe tracts, made by our author, prin- 


(or at leaft not accurate) yet there are two 
things in that edition, which, in our author’s 
behalf, cannot be concealed without juft re- 
prehenfion, for they may impair his credit 
much, efpecially with thofe, to whom his wri- 
tings are not otherwife known than by that 
collection. 

For, firft, there is no fignification made 
therein, that any of Mr. Boyle’s traéts were 
ever written in any other language than that, 

where- 
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wherewith they are there cloathed, viz. the 


Latin; whence it may probably come to pafs, . 


that all the faults and defects of ftyle, which 
are wont to blemifh tranflations, efpecially 
fuch as aré literally madé, may; by readers, 
who are not otherwife informed, be imputed 
to the author himfelf, who, for reaions often 
rendered by him, was induced to write all 
his works in the Englifh tongue ; the verfions 
of fome of them into Latin being not fo 
much as feen by him, till, being come from 
the prefs, they were put into his hands. 
SEeconDLy, the feveral tracts, making up 
that collection, are all dated in one and the 
fame year, viz. 1677, as if they had been 
all, both writ, and alfo publifhed, by our 
author, at once ; whercas indeed fome of 
them were made publick eight or 10 years, 
fome 11 or 12, others 17 or 18 years before 
ever this collection faw the light. Hence an 
injury, greater than the former, may be of- 
fered to our authors for thofe readers, to 
whom neither himfelf nor his licubrations 
are known but from that volume, may be 
eafily perfuaded to believe, that thofe expe- 


riments, if perhaps they meet with the fame, 
which are comprehended in thefe books, and 
are alfo found in other mens works printed 
before 1677, were transferred, by our au- 
thor, out of their tracts into his own.;” than 
which nothing can be imagined or fpoken 
at a greater diftance from truth. For, ir- 
deed, if, applying myfelf for three whole 
years to manage the experiments of fo great 
a perfon, and thereby having frequent oppor- 
tunity to converfe with him, I fometimes ca- 
fually light upon fomething new, yet who 
fees not, that thanks is to be returned to him 
alone, who afforded me both the occafion’ of 
meditation, and alfo leifure to operate ?. Yet 
fuch is the humanity of this noble perfon, 
that he mentions my name in the preface to 
this book,- as if fome things therein were 
mine. Who then can juftly fay, hat he hath 
excerped any thing from other authors, who 
gives his own freely unto others ? 


[The ref of this advertifement relates to a 
catalogue of Mr. Bo¥le’s philofophical WHiLINES, 
fubjoined to it.] 


The TRANSLATOR to the READER, 


HOUGH the firft part of the Phy- 

: fico-mechanical Experiments of this 

honourable author was publifhed by 
him in the Englifh tongue, as was alfo, fome 
years after, his firft Continuation of the fame; 
yet fo welcomely were they entertained by 
the curious, efpecially in tranfmarine parts, 
that the firft part hath been long fince pub- 
lifhed in the Latin tongue ; and the firft Con- 
tinuation is alfo tranflated in the fame tongue, 
though (for reafons, in part mentioned at the 
end of the publifher’s advertifement to the 
reader, prefixed before this tract) not yet 
printed, ; 

Tuts fecond Continuation of the aforefaid 
experiments fgeaks Latin at the firft hand; 
but that all thofe three traéts might be cloath- 
ed in one habit, it was the defire of fome 
ingenious perfons, that it might alfo be ren- 
dered into Enghfh ; which province hath 
been recommended to me by the book- 
feller. 

I may without vanity affirm; that I have 
an advantage beyond fome others, in refe- 
rence to the verfions of any tracts of this 
noble author, either out of Englifh into Latin, 
or out of Latin into Englifh: in that, by rea- 
fon of the vicinity of my habitation, I have 
conveniency, at fitting feafons, fo confult 
the author himfelf, about his fenfe in any 
place, which may be doubtful to me; which 


with the poet 3 


I mention, not only to declare the candour 
and condefcenfion of fo eminent a perfon, 
but alfo to account for any miftakes } may 


‘be guilty of, which are therefore rendered 


the more inexcufable in me, and properly to 
be laid at my own door. 

It is not to be doubted, but that; if the 
honourable author of thefe following expe- 
riments had himfelf at firft dreft thern up 


‘in their Engltith habit, they had appeared far 


more terfe and polite, than my inability can 
trim them up to; yet, befides the neceffary 
inconveniencies, which attend all tranflations 
of books, (efpecially thofe; which treat of 
nice and curious fubjeéts) which I alledge 
for part of my apology, I do farther reliéve 
mylfelf with that faying of the ‘orator, Sz 
quis fumma defperet, tamen eff pulchrum in fe- 
cundis tertiifve confiftere. Quintil. 

Anp in reference to the elegancies of this 
noble author, 1 the Englith as well as other 
languages (of which he is fo great a mafter) 
I may farther add; with the fame orator, Uf 
tranfeundi fpes non fit, magna tamen eft digni- 
tas confequendi. It is fufficient honour for me 
to write after his copy. In fine, I conclude 


Veniam pro laude peto, laudatus abunde, 
Si faftiditus non tibi, lefor, ero, 
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T HE 
Second CONTINUATION 
Oo F 


PHYSICO-MECHANICAL 


EXPERI 


The defcription of tbe engine, with a double 
tube, for ibe exbaufting of the air. 


AA RE two pumps made of brafs. 
A BB are twgplugs hollow within, 
and open below. 

CC are two holes in the upper part of the 
plugs, with valves opening outwardly, that 
they may afford paffage to the air to go out, 
and hinder it fram coming in, 

DDDD are iron rods ferving to move the 
plugs, and annexed to them; by means of 
the gnomons FF... | 

EE are two flat iron ftirrups at the top of 
the rods DD, on which the operator mutt 
ftand to fet a work the engine. 

GGG is acord joined to the two ftirrups, 
and compaffing the pully H. 

LL are two valves at thé bottom of the 
pumps, opening inwardly, for the admiffion 
of the air out of the tube MM. 

MM is a tube reaching from both pumps 
to the plate OO, by means of the curvature 
PP QQ; which curvature ought to be of fo 
great length, that the tube P Q.Q may not 
hinder the exercifer of the pumps, but that 
a may conveniently ftand on the ftirrups 

E 


OO is a plate bored in the middle, on 
which the receivers, to be evacuated, are to 
be put; as R for example, 

Berore this engine can be fit for ufe, it 
is to be put into a frame of woad to fupport 
it, as is fhewed in the fecand {fcheme, and as 
much water is to be poured through the hole 
Q in the plate OO intg the pumps, as 1s 
fufficient to fill the cavities of the plugs, and 
a little more; and then fome body muft 
ftand on the two iron ftirrups EE, and muft 
alternately deprefs and elevate them, For 
by this means it will come to pafs, that the 
plugs, following the motion of the ftirrups 
in their afcent, will leave the fpace in the 
bottom of the pumps empty, and feeing all 
other paffage is intercluded from the air, that 
air alone -which is contained in the receiver 
R, is conveighed into the aforefaid pumps 
by the tube QQ PP M, and opens the 
valve L, which, being prefently fhut, hin- 
ders the fame air from making a regrefs: 
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wherefore the plug, afterwards defcending, 
compreffeth that air, whence of neceffity, 
the valve C mutt be opened, and all the air 
muft pafs out at it, viz. becaufe the water, 
in the bottom of the pumps, doth exactly 
fill all the fpaces, and doth alfo regurgitate 
through the valve C. 

Here we may obferve, that this double 
engine is, upon many occafions, to be pre- 
ferred before a fingle one, (that is moved 
with the foot) for it doth not only produce 
a double effeét, but performs it alfo much 
more eafily ; for inthofe engines, which are 
furnifhed but with one tube, whilft the plug 
is drawn up to evacuate the pump, the whole 
pillar of the air, incumbent on the plug, is 
to be elevated by force; and again, when the 
plug returns back, it is alfo by force to be 
reftrained, left it fhould be too {wiftly 1m- 
pelled by the air, and fo break the bottom 
of the engine; but in thefe double engines, 
the plyer of them is in a manner whally free 
from that toil. For in the firft fuétions, 
the plugs are eafily lifted up, becaufe the air, 
immediately derived from the receiver R into 
the pumps, preffeth the plugs downwards, 
almoft as ftrongly as the external air incum- 
bent on the oppofite part; and when the 
quantity of the internal air is diminifhed, 1t 
comes to pafs, that the plug to be depreffed 
tends downward with fo much the greater 
force; and fo, by means of the cord GGG 
compaffing the pully, draws the other plug 
upwards, and, at the fame time, hinders it 
from too much velocity of defcent. And 
by this means both plugs, at one and the 
fame time, will be helpful to him, that ex- 
ercifeth the pumps, 

Srr1nc the plugs make but a very {mall 
refiftance, a man may eafily judge, that the 
twa pumps of this engine may be plyed with 
greater eafe, and alfo with more {peed, than 
ene pump in fingle engines can; fo that this 
engine js of great ufe in order to thefe expe- 
riments, which cannot be well made but 
with velocity and {peed, 


ICONISME IE. 
The defcription of the mercurial gage. 


Ts firft defcription of a mercurial gage, 
to difcover the degrees both of the rare- 
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fied and condenfed air, may be feen about 
the beginning of the Continuation of our Phy- 
fico-mecanical Experiments ; but thofe gages, 
which I ufed in the following experiments, 
are declared in the fubfequent {cheme. 

Tue whole gage ABCDE confifts 
of three glafs tubes, all very well faft- 
ned and cemented together, yet fo, that a 
paffage is open from one to the other; the 
firft of thefe tubes AB being open at the ex- 
treme A, is of lefs capacity than the tube 
BCD, but of greater than the tube ED. 
The tube BCD is crcoked in the middle, and 
the tube ED ought to be hermetically fealed, 
at the extreme E, but the parr BCD muit 
firft be filled with mercury. 

Turis inftrument, thus prepared, if it be 
put into a receiver, out of which the air is 
afterwards to be extracted, it will come to 
pafs, that the air remaining in the part ED, 
will, by its {pring, comprefs the mercury 
DCB, and force it to afeend into the part 
BA, and its felf will be dilated in the cavity 
DC. If then the proportions be duly ob- 
ferved betwecn the bignefs and length of the 
tubes, as fhall be declared hereafter, when 
the air is extracted, the mercury will almoft 
reach to the top A, and the air in the other 
leg, being fo dilated, that it cannot fuftain a 
greater body of mercury, will be kept included 
in that place. 

But that this inftrument may exactly tcll 
the quantity of the air produced in its re- 
ceiver, the tubes AB ED are to be diftin- 
guifhed by marks into feveral parts ; and 
when the Torricellian experiment is tried, 
above the plain place LM of the pncuma- 
tick engine, as you may ice in the figure, a 
receiver FGE, is to be taken, being perfora- 
ted in the top F, and the tube HI 1s to be 
tranfmitted through the hole, that fo the re- 
ceivcr may be applied to the plate ; and then 
the hole F being ftopped, and the gage 
ABCDE being put into the receiver, the air 
is to be exhaufted ; the air then being dilated 
in the receiver, the mercury cannot be fuf- 
tained fo high in the tube HI, but muft de- 
fcend by degrees; and at the fame time the 
air of the tube ED, drives the mercury, by 
little and little, into the tube AB. When then 
the mercury in the tube HI defcends to the 
height of 29 digits (I take digits for inches 
throughout all this tra¢t) and ftays at that 
height, if we mark to what height the mer- 
cury hath alcended into the tube AB, we may 
know, that as often as the mercury in our gage 
fhall reft at that height, the air in the fame re- 
ceiver will be able to fuftain only 29 digits 
of mercury; fo that the place in the gage, 
or in the paper {emblably divided, mutt be 
marked with the igure 29. And fo further, 
every digit of the defcent of the mercury in 
the tube HI may be marked in our mercu- 
tial gage, and the part AB will be fit to 
thew all the degrees of the rarefied air. 

Burt now if the air be condenfed in the 
receiver above its wonted preffure, and all 
ways of its efcapc be ftopped, you may im- 
mediately know it by the tube ED; for the 
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mercury will be impelled into it by the in- 
cumbent air, through the open hole, fo much 
the higher, as the compreffion of the air in 
the receiver fhall be the greater; and how great 
that is; and what an altitude of the mercury 
It can fuftain, may eafily enough be found 
out, if the computation be made after the 
manner following : 

Ir is evident, from the experiments long 
fince publifhed by Mr. Boyle, in his anfwer 
to Linus, that the fpace poffeffed by the air, 


is diminifhed in the fame proportion, as the . 


compreffing force is increafed, and vice versd. 

Ler then (for example) the fpace 
A be poffeffed by a certain quantity 
of air, when (for inftance) the compreffing 
force is F : if now we encreafe that force by 
the addition of G. which is equal to it, it 
will happen, that our felf-fame quantity of 
air will be reduced to half its fpace ; fo thar 
B, the remaining fpace, will be the half of 
the total fpace A, even as the former pref- 
fure F is the halfiof the total preffure F+-G. 
So further, if we encreafe the preffure more, 
by the addition of H, fo that the firft pref- 
fure F is only + of the total preffure FG 4.H, 
it will come to pafs, that the air can poffefs 
only the fpace C, which is + of the total 
{pace A. And fo afterwards, the remaining 
{pace will be in the fame proportion to the 
total fpace, as the firft preffure is to the total 
preffure. 

Tue remaining fpace. The total fpace: : 

Tue firft preffure: the total preffure. 

So that three of thofe terms or quantities 
being known, it will be eafy to find outa 
fourth, by the rule of proportion. For in- 
{tance, in our gage let the tube ED be the 
total fpace, in which the air is compreffed 
by the wonted preffure of the air, which in 
England is wont to be equivalent to 30 digits 
of mercury, or thereabouts; and therefore 
the firft preffiire will be 30 digits of mer- 
cury. Now, if that preffure be encreafed, 
and the air be reduced into a narrower {pace, 
fuppofe into the fpace NE; if I would find 
out the quantity of this preffure, I meafure 
the remaining {pace NE exaétly, and I con- 
ftitute that, fuppofe fix digits or inches, for 
the firft term of proportion; the fecond 
term will be the total {pace DE, fuppofe 12 
digits; the third terin will be the height of 
30 digits of the mercury, which was the firft 
preffure; and fo the fourth term, or total 
preffure will be found to be 60 digits of mer- 
cury ; whence I may conclude, that the pref- 
{ure of the air in the receiver can fuftain 
the mercury to the height of 60 digits: and 
fo of the reft. 

From the fame principle before laid down, 
it will be eafy to colleét, what ought to be 
the proportion between the largenefs of the 
tubes AB and ED. For that depends on the 
length of the legs, which the higher they are, 
fo much the better they can reftrain and kee 
in the air, being but a little dilated in the 
fealed part. For inftance, let the length AB 
be of 10 inches, which height of the mer- 
cury is + of the accuftomed preffure, it will 
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be’ fufficient, that the tube HB be twice as 
big as the tube ED; for after the mercury 
hath afcended to the top of the tube AB, 
the air included in the other leg, expanding 
itfelf into the {pace, forfaken by. the mercury, 
will poffefs three times more than its former 
{pace, and fo = of the firft preffure,. which is 
10 digits, will be fufficient to curb its fpring. 
But if the legs were of: lefs length,. then. the 
mercury would be expelled by the included 
air, at leaft i part, And therefore the big- 
nefs of the tube AB-ought to: have a greater 
proportion to the bignefs of the tube ED, 
that the afcending mercury, may afford greater 
place to the air to be dilated, and fo, the 
fpring of the air being weakened, the weight 
of the mercury cannot be overcome. And 
that. would happen fo,. if the height of the 
gage be to the height of 30-digits, in the 
fame proportion which the firft {pace of the 
air is in, to the total fpace, which the air 
would poffefs in vacuo, according to the 
principle before laid down. 

_ Iv is better, that the height of the tube be 
longer than fhorter ; becaufe if it be fhorter, 
the mercury will be expelled in part, and fo 
will not. be able to fhew all the degrees of 
rarefaction + but: if: it be longer, this only 
will happen, that the mercury will not reach 
to the top, and fo.the gage will nevertheless 
indicate all the variations, though they-be lets 
fenfible ones. 

Bur the cube DC ought to contain that 
quantity of mercury, at the leaft, which may 
be fufficient to fill the tube AB; before any 
way of eruption be opened for the air in- 
cluded in the tube ED, If the capacity of 
it be much greater,. the matter is not much 3 
nor need we be very folicitous concerning the 
figure of. this tube.: 


ICONISME. II. 
A defcription of the engine to comprefs the air. 


‘; AATS a glafs veffel, whofe orifice 
Fig. 3. is exquifitely fitted to the plain 
plate BB. 

BB Is a plain plate of brafs, made to co- 
ver the veffel AA exactly. 

CC Is a {mall tube of brafs, paffing. through 
the middle of the faid plate, and faftened 
thereunto.: 

F Is a little valve, opening inwardly, to 
fhut the fmall tube C aforefaid., 

F Is the {pring depreffing the valve E. 

. GGG Is the gnomon faftened to the plate 
BB, made for reftraining the fpring F. 

If Is a fquare lath, fuftaining the plate BB, 

and bored through in the middle to tranf- 
mit the little tube C. 
- LLL LEE Are two iron wires, which 
paffing through the holes in the Jath IH, and 
compaffing the upper part of the iron plate 
KK, do hinder the aa plate, that it cannot 
be much moved from the lath. 

KK Is an iron plate, with a hole in the 
middle, formed into a female-{crew, to re- 
ceive the male-fcrew MM, 


MM Is an iron fcrew, whofe ufe is,.ftrait= 
ly to conjoin the receiver AA with the plate 
BB. And left the brafs veffel thould be 
broken, it is convenient to put fome wood 
with leather between the {crew and the up- 
per part of the receiver: alfo leather is to be 
put upon the plate BB, both to prevent the 
breaking of. the glafs, and alfo for the more 
exact fhutting of the recciver. 

NN. Is a pump faftened to the tube C, be- 
low the plate BB; 

QO Is the fucker or plug of the pump NN. 

P Is a little hole in the lower part of the 
pump, by which the air enters into it, when: 
the plug is brought to the loweft part thereof. 

Now if we would comprefs the air by the 
help-of this engine, we put the bodies, about 
which the experiment.is to be made, into the 
recerver AA; and laying it on the plate Ba, 
we firmly bind it thereto by: the help of the 
{crew MM. This being done, the fucker 
or plug OO is to be drawn, till the exter 
nal air, by the hole P, can fill all the upper 
part of the pump : then if the plug be drawn 
upwards,. it will come to pafs, thar the air, 
nding no other way of egrefs, will open the 
valve E,. and enter into the receiver AA, 
from. whence there-is no reerefs, becaufe the 
valve E is prefently depreffed by the {pring 
F,. and doth fhut the hole C. And fo we 
may iterate the compreftion of the air into 
the veffel AA, as often as we pleate, and 
the quantity thereof is eafily. known by the: 
mercurial gages.. 

But Lam wontfo to fathion the pump, that 
it may be fitted by a {crew to the tube C 
for fo when one receiver is full, we may take 
away the pump,and ufe it to fill other receivers, 

Now, becaufe in thefe engincs mercuria! 
gages are ufed only to fhew the degrees of 
compreffion, there is no need of ufing the 
gages here, which are defcribed in the firtt 
figure ; for they are made with more diffi- 
culty, and befides, they afford but a {malk 
{pace to note the degrees of compreffion in, 
And therefore it is better to fold the glats. 
tube, fealed at one end, in fevaral places, as 
the figure T fhews,. that a long tube may be 
contained in a fhorier receiver; fo that the 
mercury being put in, through the open end, 
as much as will fuffice to fill the length of 
one digit, all the reft of the {pace filled with 
air, will ferve for the marking of the degrees 
of compreffion, much more jenfibly than cans 
be done in a fhorter tube. 

Here we mutt note,. that when the mer- 
cury tends downwards in fuch an inflected 
gage, the weight thereof doth help the ex- 
ternal preffure ; but when it is impelled up- 
wards, the fame weight makes refiftance : 
this difference muft be heeded, if we have a 
mind to try very accurate experiments. 


ICONISME UH. 
How mixtures may be made in compref[ed air. 
; ET the receiver be AA, in which 
Fig. 3. F ; ee li- 
we have a mind to mix either 
quors or powders, 
Ler 
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Let QQ RR be two tubes, each of them 
fealed at one end, and open at the other. 

Let RQS be a veffel of brafs, to be laid 
upon the orifice of the tubes, as is fhewed in 
the figure. 

The liquors to be mixed muft be poured 
into the tubes QQ RR, each liquor in his 
own tube, and let the veffel inverted RQS, 
be laid on the orifices of the tubes, and in 
that: pofture let all be covered with the re- 
ceiver AA; let the fcrew be wrung or ftrait- 
ened, and the air intruded after the manner 
defcribed fol.1oz. And when you fhall under- 
ftand by the gage TT, that the compreffion 
‘is arrived at that degree, which you intend, 
the engine is to be inverted, and fo the li- 
quors will flow down from the tubes into the 
veffel RQS, and be mixed there. If you 
defire to mix more liquors or powders, then 
the number of the tubes is to be encreafed 
accordingly, 


ICONISME III, 
How fattitious air may be tranfmitted out of 
one receiver into another. 
I TRIED two ways (principally) to tranf- 
mit air out of one receiver into another ; 
but becaufe the firft of them feemed lefs con- 
venient, I fhall here only defcribe the latter. 

AA Isa plain plate made of metal, having 
an hole in the middle. 

BB Is the ftop-cock faftened to the hole in 
the middle of the plate AA, one of whofe 
ends 1s formed into a male fcrew. 

DC Is a copper funnel open below, with a 
broad orifice (that fo it might be eafily fet 
upon the pneumatick engine, and there ftand 
firm) and in the upper part the orifice D is 
fafhioned into a female-fcrew, to receive the 
male-fcrew of the ftop-cock BB. 

EE Js a fmall tube, open at both 
ends, both whofe orifices are excava- 
ted into a female-fcrew, to receive the male- 
icrew of the ftop-cock BB. 

FF Is the receiver laid on the plate 
AA, and exquifitely fitted thereunto. 

Now, if we would make factitious air, 
we muft put the matter, which Js to produce 
the air, into the receiver FF, and placing the 
taid receiver on the plate AA, by means of the 
icrew, we muft ftrongly faften it thereto, 
after the fame manner as hath been defcribed 
in our engine for compreffing the air; and 
the ftop-cock BB we infert into the female- 
{crew D; then the orifice C, and with it the 
receiver, is to be placed upon the pneuma- 
tick-engine, and the ftop-cock B being open- 
ed, the air is to be extraéted; when the re- 
ceiver FF is emptied of air, the ftop-cock 
B is to be fhut, that fo all paffage of exter- 
nal air into the receiver may be intercluded, 
and the ftop-cock being taken out from the 
female-fcrew D, the receiver is prefently to 
be immerged in water, fo that at leaft the 
plate AA, with the ftop-cock, may be co- 
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vered therewith; for fo ie will be clear, that 
no air from without can find ingrefs, and the 
air produced out of the matter included in 
the receiver will be preferved unmixed, and 
the degrees of its rarefaction or compreffion 
are known after the fame manner, as hath 
been defcribed p. 101. 

Now if we would tranfmit that air, 
into another receiver; another recei- ~* 3° 
ver FF with another plate AA, and a ftop- 
cock BB 1s to be procured and excavated after 
the fame manner, as was before defcribed; 
then, by means of the fmall tube EE, we 
join the ftop-cocks BB of both receivers, as 
is fhewh in fig. 3, and all fufpeéted places are 
to be {topped with cement or turpentine, that 
no external air may find admiffion ; then, 
the ftop-cocks being opened, the air pro- 
duced in the former receiver flows into the 
latter; and the ftop-cocks being again fhut 
and plucked out from the tube EF, the re- 
ceivers may be kept apart; and if there be 
any matter included in the latter receiver, we 
may eafily view what influencc the factitious 
air hath upon it. . 

Bu r becaufe the mercurial gages defcribed 
fol. ror. are {poiled, if they be inverted, and 
the gages, mentioned fol. 102, do prefently 
expel their mercury, if the air be rarefied in 
their receivers; and feeing the operation, 
here defcribed, cannot be perfected, but both 
receivers muft be inverted, and both like- 
wife emptied of air ; we muft make gages of 
another fort, after the manner following, See 
fig. 4, 

AA Isa glafs phial filled with mercury to 
the juperficies DD, or thereabout. 

BB Is a glafs tube very well cemented, in 
the orifice of the phial. 

- CC Is another tube tranfmitted through the 
tube BB, and reaching to the bottom of the 
glafs, This tube muft be fealed above and 
open below; neither muit it fo exactly All 
the tube BB, but that pafflage may be opened 
to the external air within the glafs AA. 

Now if you put this inftrument into a re- 
ceiver, from which the air muft be after- 
wards extracted, it will come to pafs, that 
both tubes will be exhaufted of air; and when 
you invert the receiver, to take in new air, 
as in fig, 3. is declared, the mercury will flow 
down to the orifices of the phial, and will 
be there kept below the orifice of the tube 
BB ; and the new air entring, will eafily fill 
both tubes and phial : then the receiver being 
erected, the mercury will again be ftagnant 
in the bottom of the phial, and the orifice of 
the tube CC will be found demerfed in it. 
Then if any air be produced out of the bo- 
dies included in the fame receiver, it will 
come to pafs, that the mercury will afcend into 
the tube CC, and there, reducing the air 
into a narrower place, will fhew the degrees 
of compreffion, 

Note, that almoft all the kinds of faéti- 
tious air in the beginning are in part de- 
ftroyed, and therefore the degrees of com- 


preffion cannot here be fo exactly known, oi 
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lefs we know by experiments, what part of 
the air is wont to be deftroyed. 


FCONISME IV. 


An inftrument, by which air may be filtrated 
through water. 


AA YS a glafs receiver, whofe ori- 
fice, laid upon the plate BB, 
agrees exquifitely therewith. 

BB Isa plain plate, with an hole in the 
middle, to tranfmit the tubes CC DD. 

CC PD Are two tubes cemented to the 
plate BB, one of which is no higher than the 
plate, but the other reacheth almoft to the 
top of the receiver.. 

EEEE Isa ftop-cock,. to whofe holes the 
extremities of the tubes CC DD are faftned. 

FF Is the key of the ftop-cock unperfo- 
rated; wherein only one chinck GG is ex- 
cavated. 

HH Is the receiver, compaffing the end 
of the ftop-cock, and faftned to it, ferving 
againft the ingrefs of the outer air, and com- 
municating with the pump HI. 

LL Isa glafs veffel. 

M Isa hole in the top of the receiver, 
whofe ftopple is faftened with a fcrew. 

In the feeond figure there is exhibited a 
ftop-cock, cut tranfverfly, that the two tubes 
CC DD may be the better diftinguifhed, 
and their infertion into the ftop-cock be per- 
ceived, 

Tus inftrument is thus to be ufed: we 
put the thing, about which the experiment 
is to be made, into the veffel; and the re- 
ceiver AA being laid on the plate BB, we 
pour water into the hole M till the receiver 
be half full, or thereabouts, and the veffel 
LL, with the matter contained therein, do 
fwim on the top thereof ; then we ftop the 
hole exaétly, and faften it with a fcrew, in 
the fame manner as hath been defcribed in 
the firft fcheme. Thefe things being thus 
prepared, the key is to be fet in that pofture 
that the chink GG may communicate with 
the tube CC; then the plug being brought 
to the loweft part of the pump, the air of 
the receiver AA, entering through the up- 
per orifice of the tube CC, will flow down 
through the chink GG into the receiver 
HH, and into the pump. Then the key 
being inverted, fo that the chink GG do an- 
fwer to the infertion of the tube DD, the 
plug is to be impelled upward, and then the 
air will be expelled from thence, and, finding 
no other paffage, will be driven through the 
chink GG into the tube DD ; and from 
thence will emerge to the upper part through 
the water ftagnant in the receiver. Iterating 
this labour, we ftrain the air through the wa- 
ter, as often as we pleafe ; and by this means, 
we know, whether it be cloathed with any 
in qualities; in refpect of the body included 
with it, 
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ICONISME IV. 


How' the fame numerical air may be fometimes 
condenfed, fometimes rarefied, 


| Be T the receiver AA be placed upon the 
plate BB, and {crewed in, as is defcribed, 
fol. 102. | 

CC Is the ftop-cock, faftned to the hole in 
the midft of the plate BBi 

‘DD Isa pump joined to the ftop-cock C 
with a fcrew. 

E Is a veffel of that bignefs, that it may 
fluctuate in the receiver AA without danger 
of inverfion. 

Let fome animal be put into the veffel FE, 
and let the receiver AA be put upon it and 
{crewed to it, as the fcheme fhews. Then 
let the pump be filled with water, and by a 
{crew fitted to the ftop-cock ; the ftop-cock 
being then opened,, let the plug P be forced 
upwards, then the water afcending through the 
ftop-cock, will, in part, fill the receiver AA, 
and will reduce the air, contained therein, 
into a narrower f{pace, without any addition 
of new air ; if then you draw the plug down- 
wards,. the fame numerical air will be again 
rarefied, Thus you may both condenfe and 
rarefy the fame air as often as you pleafe; 
and by this means you may find out, whe- 
ther the condenfation of the air do contri- 
bute any thing to prolong the life or health 
of animals, yea or no? 


ICONISME II, 
The defcription of a wind-gun. 


AA FS a copper globe, hollow 
within. 

BB fs a tube, faftned to the globe, 

F Is a valve opening inwardly, and fhut- 
ting the globe BB. 

G Is the fpring depreffing the forefaid” 
valve. 

H Is a gnomon affixed to the globe AA, 
and making faft the fpring G. 

CC Isa tube of iron, faftned to the tube 
BB and the globe AA. 

a Is a plug exactly fitted to the forefaid 
tube. 

EEE Is another plug fitted alfo to the 
tube BB with an iron wire, reaching almoft 
to the valve F. 

R Is the protuberance of the tube CC, 
fomewhat hollowed above to receive the end 
of the iron LL. 

‘LL Is a crooked iron, moveable about the 
extremity in R, fo that it is like a leaver to 
lift up the plug EEE. 

OPO Is a crooked iron, faftned in M, 
that the thumb fticking in the angle P, the 
reft of the fingers may attract the leaver L, 
and fo force the plug EEF upwards. Bur 
the curvature is made for this ule, that the 
one 
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one end O might be applied to the fhoulder, 
if it be thought fit to aim at any mark. 

TT Isa rectangle of iron, compaffing the 
leaver LL and the iron OPO, to keep the 
leaver in that pofture, which the prefent 
fcheme holds forth; for otherwife the plug 
EEE, would be thruft out far away, whilft 
we intrude the air into the globe AA. 

II Is an elliptic hole, in the upper part of 
the globe, very well fhut with a valve, open- 
ing inwardly, whofe ufe is to give liberty of 
infpection, and of amending what is amifs ; 
for the valve may be drawn through the hole 
by reafon of its elliptic igure. 

SS Is a metalline plate tranfverfly placed 
above the hole II, and perforated to tranfmit 
the fcrew V, by whofe help the valve fhut- 
ting, the hole II is fuftained and is applied 
clofely to the hole. 

Q Isan hole in the inferior part of the tube 
CC, by which the air enters into the tube, 
whilft the plug D is brought to the loweft 
part of the tube. 

Tue air is thruft into this engine after this 
fort ; I tread with my foot upon the crooked 
end of the plug DD, that it may not be 
removed from the ground, and I lift the en- 
gine upward, till the upper part of the plug 
be found below the hole Q, and then the air 
entring through the forefaid hole, doth 
wholly fill the tube CC. 

Tuen I forceably deprefs the engine, and 
fo the air, contained in the tube CC, opens 
the valve F, and is thruft into the globe AA ; 
whence it cannot return, becaufe the faid 
valves prefently ftop the paflage ; and thus 
by iterated turns, we may condenfe the air 
in the globe, until the force of its {pring 
cannot be overcome by our ftrength, 

Now if we would difcharge the air, fo con- 
denfed, the plug DD 1s wholly to be drawn 
out, and a bullet of lead to be put into the 
bottom of the tube CC: then by means of 
the leaver LLIL the plug EEE is to be im- 
pelled upward, as we faid before, and then 
the extremity of the iron wire opens the valve 
B, and the air breaking out therefrom, ex- 
pels the leaden bullet through the tube CC 
with great violence. 

Nore, that before the plug DD is again 
put into the tube CC for the compreffion of 
the air, about half an ounce of water is to be 
poured into the faid tube. Forby this means 
no air at al] can efcape out by the plug, and 
moreover, that water exactly filling the upper 
part of the tube CC, will caufe, that the 
whole compreffed air will be intruded within 
the caviry AA, and fo the condenfation will 
be perfected much fooner, than if, at every 
turn, part of the compreffled air did remain 
below the valve F. 

Tars engine is much better than any wind- 
guns hitherto mentioned in print. : 

1. Bscause that feeing only one valve 
ferves, both for the -letting in and difcharg- 
ing forth of the air, it is lefs fubjeét to be 
{poiled or impaired, than if two valves were 
ufed for that purpofe, 

Vou. IV, 


2. Ir any diforder happen in other guns, 
the engine remains ufelefs; but here, by the 
elliptic hole, a man may take out the {pring 
and the valve, and fo mend whatfoever is 
amifs, 

3. Jw other guns, the valves being covered 
with leather were put in before the engine 
was on every fide fhut, and therefore filver- 
foder could not be ufed in cementing the 
parts, but only lead-foder, by which the 
air, being much compreffed, could by no 
means be reftrained 5 but here all things are 
well cemented with filver-foder, without 
danger of burning, in regard the valve co- 
vered with leather is putin afterward through 
the elliptic hole II. 

4. Bur this engine is chiefly to be preferred 
before others on this account, .becaufe we 
emit feveral bodies into the receiver, through 
the elliptic hole, and fo make many experi- 
ments in highly compreffed air. 


ICONISME V. 


An inftrument to diftill 11 vacuo, 


AA ¥S a brafs veffel, fhut below 
and open above. 

BB Is a diaphragma or midriff of tir, 
whofe edges are fo polifhed on both fides, that 
they exquifitely do agree and fuit with the 
edges of the veffels AA DD, which are alfo 
polifhed, and fo keep the external air from 
ingrefs, 

CC Is a tube faftened to a hole in the 
middle of: the diaphragma BB. 

DD Is a brafs veffel, whofe aperture is 
applied to the diaphragma BB. 

FE Is a ftop-cock faftned to the hole of 
the diaphragma BB. 

FF Is a tube reaching from the ftop-cock 
EE to the hole for fuction in the pneumatic 
engine, 

GG Is.a metalline veffel fhutting in the 
commiffures of the veffels with the dia- 
phragma, and alfo the ftop-cock, that it, be- 
ing filled with water, may keep all fafe from 
the external air. This veffel is to be fodred 
to the veffel AA. 

We ufe this engine after the following 
manner: taking away the diaphragma BB, we 
put the things to be boiled into the veffel 
AA; and fo fet it in a convenient place, that 
it be not fhaken, whilft it is evacuated ; then 
putting on the diaphragma BB and the veffel 
DD, we put to the pneumatic engine, and 
making ufe of the tube FF, the air is 
pumped out of the veffels, the veffel GG be- 
ing yet firft filled with water. Then the 
ftop-cock is to be fhut, and taking away the 


Fig, I. 


‘tube FF, we may place the evacuated engine, 


on the fire, and the vapours afcending through 
the tube CC, are condenfed in the upper vel- 
fel, and fo we havea liquor diftilled iz vacuo ; 
and the quantity of the generated air, is known 
by the mercurial gage H, but that muft be 
kept up in the top of the receiver, left the 

Ee mercury 
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mercury do exhale, by reafon of too much 
heat. 

Nore, that round pieces of paper, perfo- 
rated in the middle, are to be laid over the 
orifices of the veffels AA DD, to the end 
they may be better joined with the diaphrag- 
ma; and the commiffures of the tube FF 
with the ftop-cock and pneumatic engine are 


to be fortified with cement, and the ftop-cock. 


EE is fo to be difpofed with the veffel GG, 
that part of the key may be prominent with- 
out the veffel through the hole, that fo it 
may conveniently be turned, and yet never- 
thelefs, the ftop-cock, with the diaphragma, 
may be taken out of the veffel GG, whilft 
the veffel AA is to be filled with flefh or any 
other matter, And that is very eafily done 
in this manner: the key confifts of two parts, 
one of which M is turned in the ftop-cock it- 
felf, by means of a certain chink, which re- 
ceives the {mall protuberance of the other part 
OO, which other part doth exaétly fill the 


{mall pipe NN, faftned to the veffel GG, and 


being prominent outwardly may eafily be 
turned in it, and communicate its motions to 
the other part M, but it is drawn outward 
whilft the diaphragma BB is to be taken out 
of the veffel GG. 

Fig.2, SHEws you another inftrument, here- 
in differing from the former, that it is almoft 
all of glafs, and affords a longer paflage for 
the vapours, 

BB Is not a diaphragma, but only a fmall 
tube, polifhed at both ends, that it may ex- 
quifitely fuit with the orifices of the veffels 
A and D. 

AA DD Are two glafs veffels, whofe ori- 
fices are applied to the tube BB, and fo the 
vapours are eafily tran{mitted from the one to 
the other. 

EE FF GG J, Have the fame ufe as in the 
former fcheme, and the whole inftrument is 
to be evacuated after the fame manner, and 
placed upon the fire ; except, that here the 
veffel AA, as being made of glafs, muft not 
be put on an open fire, but ia balneo Marie, 
or on fand, and the vapours will be condenfed 
in the veffel DD. 


ARTICLE I. 
Several ways ufed to help the production of the 
air. 


ExpPpEerRImMenT JI, 


July 11,1676 dB psa it appears by the new 
experiments publifhed at 
Paris, in the year 1674, and which are to 
be fold by ‘John Cuffon in St. Fames*s-ftreet, 
that bread alone can produce no air in vacuo, 
we were willing to try, whether yet it did not 
contain fome air, which might come forth 
fome other way. I therefore included a little 
PS of bread, very moift, and a little 
neaded, i vacuo with a mercurial gage. 
July 12. Im fix hours {pace no air was pro- 
duced yefterday, but this nighta little brake 
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into the receiver, as much as did fuffice to. 
fuftain three digits of mercury: the reafon 
was, becaufe I had neglected to fortify the 
cover with turpentine. 

Towarns the evening, I found the mer- 
cury higher, by one inch, or thereabout, 
and I am very certain, that nothing had en- 
tered from without, . 

July 13, Tuts night alfo the mercury af- 
cended higher, but my gage was not of that 
fort, as exactly to difcover many degrees, 

_ July 26, Tuts day the piece of bread dif 
joined its receiver from the cover, by the 
force of the produced air, and the {mell of it 
was acid. . 

_ Hewce it follows, that water is a fit dif- 
felvent to draw forth air out of bread. 


EXPERIMENT II, 


July 11. I rrtep another way to extract 
air from bread, for by the help of a burning 
glafs I burnt bread iz vacuo, and fo I found, 
that the bread did generate much air, and 
that air did ever and anon break out, as by 
fulmination : whence it feems probable, that 
air is contained in bread, but it is fo clofely 
coar¢tated therein, that no eafy operation can 
give it a difcharge; but if any thing could 
diffolve and loofe that knot, it-may then pro- 
duce great effects. 


EXPERIMENT III, 


Sept, 22. I Toox eight ounces of dried 
grapes, and, with feven ounces of water, in- 
cluded them in a receiver, able to hold 22 
ounces of water ; the grapes were bruifed. 

Sept. 23. THE receiver was demerfed un- 
der the water all this night, yet the mer- 
cury afcended two whole inches, 

Sept. 30. In feven days {pace, the mercury 
came to the height of thirteen inches, 

Oéfob. 5. In five days fpace, the mercury 
ran up twelve inches, and was now 2<¢ inches 
high. 

O¢tob. 18, THE mercury did not proceed 
to afcend with the fame {wiftnefs, and the air 
began to pafs out of the receiver, but not 
before this'day; yet thefe grapes produced 
much more air than thofe, which I had in- 
cluded without water. See 4r¢, IX. Exper. I. 


EXPERIMENT IY, 


Ful 12. Tinciupep of raifins of the fun 
bruifed ten ounces i” vacuo, with a fufficient 
quantity of water to promote fermentation, 

july 14. In two days fpace the raifins had 
produced ten inches of air. 

Azour the evening the mercury was a- 
bout fifteen inches high : the fifteenth day, 
the mercury had almoft reached to its accuf- 
tomed height. 

Jul 16, Tuts day, in the morning, I 
found the receiver fevered from its cover, 
and the air breaking forth through the water, 
in which it was demerged: I included the 
fame raifins again i” vacuo, 

yey 
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Fuly 18, Luis day, in the mornmeg, I 
found the air again breaking out. 

July 19. I sarot up the fame saifins in the 
fame empty receiver. 

Fuly2%, Tuas day I found the receiver 
full, and the air breaking out of it. 

T acain fhut in the fame railins m the fame 
exhaufted receiver. 

ly 23, YesTzerRDay, about noon, I 

found the whole receiver almoft fill of air, 
and this day in the morning I perceived the 
air to pafs out very often, From the firft ex- 
periment of art. IX. it appears, that grapes, 
without water, can generate but little air: fo 
that it is manifeft hereby, that water is a fit 
medium to elicit air out of them: itis alfo 
evident, that the production of air is not be- 
gun prefently upon the affufion of water ; 
but it proceeds on with greater fwiftnefs, 
after that the parts of the water in five or fix 
days time have more deeply funk into, and 
pervaded the grapes. 


EXxpERiMENT V, 


Aug. 13, 1677, TincLupED pears in two 
receivers 3% vacuo ; and plums in another. 

fug.16. Im three days fpace all my re- 
ceivers were filled with air, newly gene- 
rated ; yea, one of them, which included 
the pears, becaufe I had lett it expofed to the 
rays of the fun, in the fpace of 24 hours, 
was feparated from its cover; whence we may 
conjecture, that the production of air is very 
much promoted by the heat of the fun. 


ExpERIMENT VI, 


Offob. 16. 1677. I roox two ounces of 
grapes bruifed, and fecured them from the 
ingrefs of air, in an exhaufted receiver capa- 
ble of containing twenty ounces of water. 

Oéob, 17. THE mercury rofe higher about 
one half inch. 

Of7ob. 18. Tuese laft 24 hours the mer- 
cury ran up about another half inch. 

Oéfob. 20. Tue height of the 
was two inches. 

THE 22 it was almoft 4, 

THE 27 it was almoft 6 inches, 

Jan, 2, 1678. THe mercury, as yet, came 
not to the height of 10 inches. 

Oé7ob. 16, 1677. I pur three ounces of 
brurfed grapes, with half an ounce of fpirit of 
wine, into a receiver able to hold go ounces 
of water, and then J exhaufted the air. 

Oétob,17. Tue mercury afcended but a 
very little, 

Offob. 18. Tue mercury came not up to 
the height of one quarter of an inch. 

Oétob, 20. THE mercurial gage was out of 
order, : 

Jan. 2, 1678. I ruis day found my re- 
ceiver filled with air, and alfo, when fome 
of the liquor was poured out; fome bubbles 
were formed in the turpentine about the ori- 
fice, and were broke outwardly. 

From this experiment, made in two re- 
ceivers together, it feems to follow, that f{pi- 


mercury 


rit of wine doth much advance the produc- 
cron of air in vacuo, though in common air 
it wholly hinders it. See the IJd, VIIIth, 
and X1Vth experiments of the Id article. 


EXPERIMENT VII. 


Jaly 19, 1678, I pur muft, expreffed from 
Grapes bruifed, and kept for 10 months in a 
veffel ftopt with a fcrew, into the fame 
receiver, being alfo {topped with a fcrew. 

— July 21, Tue mercury had not afcended 
at all. 

23. Tue height of it was 3. 

24. Tite height was 5. 

25. In the morning it was 104. 

Towaaros the evening the height was 137 ; 
and the muft got out. 

26, THe muft was almoft all got out of 
the receiver ; and although the air now did 
poffefs double the {pace it did yefterday, yet 
it kept up the mercury in the fame height. 

27, Apout half of the remaining muft 
brake forth this night, becaufe I had omitted 
to fet the fcrew, left the receiver fhould have 
been broken in pieces, | 

From this experiment it follows, that 
grapes kept fo long a time do rather acquire 
than lofe a fermentative virtue. 


Experiment VIII. 


Jan. 30. I put two quantities of apples, 
boiled the day before, into two receivers 
ftopped with a fcrew; with one of them I 
mixed one third part of fugar, the other had 
no fugar at all. 

N. Aut thefe receivers were quite full. 

Fan, 31. I incLupgp raw apples bruifed 
in three receivers 3 in one of them I mixed 
one third part of fugar ; the fecond was with- 
out fugar, and fo was the third, but it differ- 
ed herein from the fecond, that it was fix 
times as big: for by this means, we may 
know, whether the capacity of the veffel, 
or the mixing of fugar, or the crudity of the 
fruit, can promote er retard the preduction 
of air. 

Feb. 10. In that receiver only, which con- 
tained the raw apples with fugar, fome air was 
produced. ; 

Feb. 14. Tue raw apples with fugar had 
impelled the mercury up to 30 inches; thofe 
that were boiled with fugar, to two only $s in 
the other receivers no air was produced. 

Feb. 18, In the receiver containing the 
raw apples with fugar, the mercury came to 
the height of 56 inches 3 in that containing 
the boiled apples with fugar, the height was 
three; in the other receivers there was alfo 
fome air produced, except in that wherein 
the boiled apples without fugar were put. I 
opened that receiver in which the apples had 
produced fo great a quantity of air 4 yét the 
apples feemed hardly to be fermented, but 
were endued with a moft pleafant tafte. 

Feb, 21. Tue boiled apples without fugar 
had loft fome of their juice} and, opening 
the receiver, I found the cover to be broke, 

and 
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and yet the apples were not rotten at all. 

March 1. In the great receiver, containing 
the raw apples, the mercury was 25 inches 
high ; in the little one, only 7 ; but in that 
where the apples were boiled with fugar, the 
mercury had afcended to g inches. 

March 8. In the great receiver the height 
of the mercury was 293 in the lefler 223; 
and where the boiled apples with fugar were, 
the altitude abode at g digits, 

March 17, The juice got out of the great 
receiver ; in the little one the height was 67 ; 
where the apples were boiled with fugar, it 
was 16 digits. 

From this experiment it feems inferrable, 
that fugar, the crudity of the fruit, and the 
largenefs of the receiver, do all contribute to 


_ the production of air. 


ARTICLE IL. 


Several ways to hinder the produétion of air. 


ExrPeriImMeEnT I. 


Dec. 21, 1678. I mane pafte of bread- 
corn-meal, without leaven, and put it into 
an empty receiver; and then I put the re- 
ceiver ina certain apartment, with fire, which 
there kept a greater heat than is wont to be 
in the middle of fummers; yet the dough or 
pafte produced no air in 10 hours fpace: 
whence it feems to follow, that if dough hath 
once fuffered too much cold, it can fcarce re- 
cover its faculty of fermenting ; for, fome 
years ago, when I made dough without lea- 
ven in the fummer time, it produced very 
much air 7# vacuo in a fhort time. 


ExPpERIMENT II. 


May 23. IT included three ounces of dough, 
kneaded with leaven, in a receiver capable of 
holding 50 ounces of water ; I alfo poured 
upon it fome quantity of fpirit of wine, to 
try whether fermentation would be hindred 
by that means. 

‘May 24. The mercury was three inches 

igh, 
26. Little change. 
27. No change. 
‘ a9. No change, 
June 2, It feemed to have afcended a lit- 
tle higher. 
14. No change. 

Dec.14. No more air being produced 
from the dough, I took it out from the re- 
ceiver, and found the fimell of it not grateful, 
but fubacid: I put it into an empty re- 
ceiver, and there it rofe or fwelled to double 
its accuftomed f{pace, and made a little ebul- 
lition. . 

May 23. I rncLtupep three ounces of 
dough kneaded with leaven in a receiver 
able to hold 50 ounces of water, but here I 
mixed no {pirit of wine. 

May'24. The mercury was 193 inches 

high, 
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May 26. It was 38 inches high. 

27. THERE was no change. 

Decem, 14. THE mercury perfifted in the 
fame height; and this day, opening the re- 
ceiver, I found the dough of a moft acid 
fmell, 

From which experiment it feems to fol- 
low, that fpirit of wine, even in dough 
kneaded with leaven, doth hinder the pro- 
duction of air. 


EXPERIMENT III, 


Aug, 29. | mscLuDED pears, with a mer- 
curlal gage, in a receiver full of water, and 
then I intruded air into it, till the mercury 
{taid at 26 inches higher than it was wont ; 
within a quarter of an hour one of the pears 
was broken, and afterwards almoft all of it 
was reduced to the confiftence of a pultis. 

Aug. 30. In 24 hours fpace, the pears 
feemed to have afforded no air; but on the 
contrary, the mercury in the gage was de- 
preffed an inch and half. 

4ug. 31. I ruis day found no change in 
the height of the mercury. 

Sept. 1. Now the pears began to produce 
air, and the mercury was almoft 27 digits 
high, 

Sept, 2. In 24 hours the mercury afcended 
more than eight digits, and now it was 35 
digits high. 

Sept. 3. Tue height of the mercury was 
increafed 17 digits, fo that now it was 52 
digits high or thereabout. 

Sept. 4. Wirnin thofe 24 hours the mer- 
cury rofe feven digits higher, and refted then 
In 59. 

Soph. 5. Ir was 64 digits high ; a pear Le- 
ing broken, was become black. 

Sept. 6. THree digits and more being ad- 
ded to the height of the mercury, it came 
now to the 67 digits and 4 beyond what it 
was accuftomed. 

Sept. 7. Ir defcended three digits, and 
refted again in 64. 

Sept. 8. Tuis day the mercury was de- 
preffed to the 58th digit, and fome of the 
water had broke out; and therefore I ftrait- 
ned or fet the receiver with a {crew. 

‘Sept, g. THE mercury afcended full three 
digits, and now ftuck fufpended above 67. 

Sept. 10. In 24 hours tt mounted 14, and 
{topped almoft in 69, 

Sept. 11. Now it began to defcend again, 
and was no higher than 67 digits; yet I am 
certain, nothing had efcaped out of the re- 
ceiver, but it was a fharp cold night. 

Sept, 12. No change did evene, : 

Sept. 13. Tue height of the mercury did 
again decreafe ; it was not above 64 digits: 
the cold increafed. 

Sept. 14. In 24 hours it became higher by 
fix digits, reaching to 70. 

Sept. 16, Ir was 69 digits high, or there- 

abouts. 
19. Ir remained in the fame place. 
29, Ir again reached to 71, 


Sept. 
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Sept. 23. The mercury was again depref- 
fed to 69. 

Offob. 1, It came now to the height of 75 

digits. 

Ofob. 3. YESTERDAY J found no change 
at all in the mercury ; but this day it ftuck 
in 70; and the cold was very bitter. 

Ofob, 5. YESTERDAY the mercury did 
abide in the fame place; but this day it 
reached to 75: it was a rainy day. 

Offob. 7.-Ir continued rainy; and the 
mercury continued in the fame place. 

Offob. 10, Wirxerto the mercury was 
net changed ; but this day I found it had de- 
fcended to 69 digits; thoigh thie rain ceafed 
not. | , 

Ofob. 12. YEsTERDAyY the mercury ftood 
ftill ; bue this day it was depreffed to 65 di- 
gits: and the cold weather returned. 

Ofob. 13. The height of the mereury was 

64. 
4 U The height was (oo 
15. § 74. 
24. The heighe was 68. It was a 
cold feafon. 
Nov. 2: The height was 64. The cold 
encreafed. 
s. The height was 80 3. 
abated. 
2. The height was 65. 
hard froft, 
27. The height was 68. 
thaw. 

Dec. 6. The height was 61. It was a ve- 

ry bitter froft. 

From the former experiment we may 
learn, that fruics in a great compreffion of 
the air, canr.ot produce fo great a quantity of 
air; for when I made an eftimate of the 
quantity of the fruits, and of the fmall {pace 
which is to be filled with air; I found, chat 
that quantity of air was not + part of that, 
waich had been produced in an empty and a 
large receiver; yet the cold of the water 
might alfo give fome impediment to the ge- 
nciauion thereof, as the following experiment 
will confirm, 

Ir is alfo farther manifeft, that the air is 
prouuced by iterated turns, and, as it were, 
by reciprocations, even as all bodies in mo- 
tion, by the force of their. gravity or of their 
fpring, are carried beyond their point of reft, 
and fo fuffer many vibrations, or goings and 
returnings. Now although cold and heat are 
not the fole caufes of fuch reciprocations, 
yet they feem to contribute much thereunto, 


The cold 
It was a 


It was a 


ExperIiMEntT IV. 


Feb, 22, 1677. I incLupDEpD 10 ounces of 
pafte in a receiver capable of holding 22 
ounces of water, and afterward J thruft as 
much air into it as was fufficient to fuftain 73 
digits of mercury, befides the wonted pref- 
fuse. In two hours fpace I perceived no fen- 
fille change. 

feb, 23. In 18 whole hours the mercury 
ran up feven digits only, its height being 80. 

Vou. IV. 


In fix hours {pace it was now 
three digits ; its height was 83. 
Febr, 24.5 


afcended 


aaxete) 
23. | 97 
26, ; . 3 IOL 
24, > Its height was 4 ior 
28. 107 } 

March x: L112 


Anp water feemed to be expréfied out of 


the mais. 

March 4! Its height was 4 ae 
4, € 5. It flayed at 121 . 

March 8. Tuzse two or three lft day§; 
the froft being diffolved; the mercury ran up 
four digits: the height thereof was 125. 

March 10. Yesterpay the mercury per- 
fitted in the fame height; but this day, 
mounting fix digits; it ftayed in 131. 

March 21. By reafon of the long cold fea- 
fon, no air was produced 5 but in the three laft 
days the mercury afcended feven digits; and 
{tayed in 138, 

April 4. YestERDAY I perceived the mier- 
cury had afcended, but I deferred exaéily to 
meafure the quantity till this day: but in this 
very night one of the iron+wires, that ftrait- 
ned the receiver, was broken; and fo the re- 
ceiver was ejected to 4 or five foot diftante: 

From this experiment we may conjecture, 
that the compreffion of the air did very much 
hinder the produétion thereof; for that is 
wont to be perfected in. pafte in two or three 
days fpace. : Moreover, cold doth much hin- 
der the fame production, . 


EXPERIMENT V. 


March 1, 1677. | inchupzED two ourices 
of raifins of the fun, with fix ounces of vine- 
gar, in an emptied receiver, and bubbles in a 
{ufficient quantity did break forth: the rai- 
fins were bruifed. - 

March 2, Tue mercury in 24. hours fpace 
afcended not to the height of half a digit : 
yet fome bubbles ftill appeared, 

March 25, Tue vinegar did always appear 
interfperfed among{t forne of the bubbles; 
yet the mercury afcended not to the heighe 
of one digit, 

By this experiment it appears; tltat. Vine- 
gar doth hinder the production of air and 
fermentation, feeing otherwife raifins are 
wont to afford much air; 


ExPpERIMENT VI 


“pril 7, J incLupED 10 ounces of pafte 
In a receiver capable of holding 22 ounces 
of water: afterwards I intruded air into it, 
as much as fufficed to fuftain 128 digits of 
mercury, befides its accuftomed height. 

In fix hours fpace. the mercury mounted 
up four digits, and ftaid in 132. 

April 8. Iw 16 hours the mereury ran. up 
nine digits higher: it ftaid in rar. 

Nins hours after the mercury was not 
changed. . 

Aprih 


IOg 


lic 


The Second Continuation of 


_4t¢jl 9. Tuis day, in the morning, I 
perceived fome air had broke forth, and the 
mercury was deprefled to 130 digits, and 
therefore with a fcrew I fhut the receiver 
more clofely, and thruft in 11 digits of new 


air: the height was 141. 

April 10. C151 
rr; 158 

12. | 168 

13-4 The height was 4 a 

IS. er 183 

16, 1§7 

LIgI 


17.) ; 

April re For eight whole days the mer- 
cury kepr its ftation in the fame place, but 
thefe two. laft days. it afeended feven digits, 
andiftayed in 198 above its wonted height. 

‘April.30, PrEreetvinc the mercuty to 
perfift in the fame height, I a litte relaxed 
or éafed the fcrew, that fome air might break 
forth; and when I faw, that the mercury had 
fo far defcended, that it exceedéd its accuf- 
tamed height at bo digits, I prefently fet 
the fctew, that fo I might know, whether 
that remiffion of, the {pring of rhe air would 
afford any place for new air to be genemted ; 
and truly in two or three minutes time I 
found the mercury to have afcended fenfibly 
higher, 

Turee hours after, making an.admeafure- 
ment; the mercury was found 12 digits high- 
er; for it came to 62. : 

. In five hours fpace-it afcended. one digit 
and + and no more. 

May 1, In 15 hours the mercury gat high- 
er only one digit. 

May 3. YesTERDAY the mercury perfifted 
in the fame height, but this day it was higher 
by 1 }, and remained in 66. 

May 4; THE meresry was not-changed at 
all,, and therefore I Spffered all the air to ef- 
cape; but fomething hindered, that L could 
not quickly fet rthe {orew; whéhce it ts pro- 
bable, that very much air, which at thao time 
was produced, got: out of the receiver; yet 
neverthelefs, after the receiver was again 
ftraitly ftopped, I perceived, that two digits 
of air and morexhad' been pracduced in five 
or fix minutes time. ail | 
- May 73 Te mercury; in three days, again 
tmounted two digits, 

., May\8, Tue mercury was higher'by 3 a 
digit. | i 

May 11, THosz two laft days the mercu- 
ry again ran up -half a digit, and nor much 
more. I included this mafs, almoft unfit, 
as it feemed, for producing of air 7% vacuo ; 
and then, in five minutes fpace, the mercury 
afcended to the height of one digit. 

May 21. Ir did not yet afcend quite three 
digits, 

_ May 30. Tue metcury ftaid at the height 
of four digits and #. 

. By. thts experiment it appears, that all the 
air, producible from pafte, may be in a 
manner generated in a great compreffian ; 
yet it is fomewhat reftrained by that hin. 
ass 2 ; 


drance,; which at length, in a leffer compref: 
fion, will break forth in a fhort time: 

Morecver, we have a confirmation by 
this experiment, that air is producible by re- 
peated turns and operations; alfo, that it is 
produced more flowly in comprefied than in 
free air: for fuch a production, in free air; is 
wont to be perfected in two or three days 
time, 


EXPERIMENT VI. 
“Artificial air. 


puly 30, 1677. I incLupep plums and 
apricocks, many of them being cut afunder, 
in an empty receiver, and afterwards I im- 
mitted as much air, produced out of cherries; 
into the fame receiver, as was fufficient to 
fuftain 64 digits of mercury. 

4ug. 1. Our fruits had produced no air, 
but grew yellow, by reafon of their over- 
much ripenéfs, more than thofe which were 
in common air, Seé p. rrr. 

4ug. 3. Tuis day I found the mercury a 
little higher, and that apricock, which tre- 
mained whole, feemed to be full of fome 
drops of water, 

4Aug. ‘7. Tue whole apricock grew more 
and more foft; the mercury was 59 digits 
high above its wonted. preffure. 


Mug. 8. C61 
=F 65 
TO. 71 
11. > The height of it was< 74 
13. 78 
14. 80 
uct. 


. T50 

16. and the days following it abode 
at the fame height. 

24. The height of it was 77; though 
I certainly knew, that nothing had 
iffued .or efcaped out of the re- 
ceiver. 

29. Seeing I found, that neither the 
fruits nor the height of the mer- 
cury were changed any more, I 
opened the receiver, and perceived, 
that the apricocks had kept theif 
colour very well, but the fleth of 
them was fpungeous, and_ their 
tafte fubacid ; many bubbles had 
broke forth from them, at the time 
they were freed from the circum- 
{tant preffure. 


Common air. 


July 30, 1677. lrwexiunpen the half parts, 
cut off from the fruits aforefaid, in a receiver 
full of common air; and with them alfo 
fome fruits of the fame kind uncut. 

July 31. I Founp the mercury had ar- 
tained eight digits high. 

- Aug. 1. AT fix.o* clock in the evening the 
mercury was 21 digits high; in the other 
receiver it was not moved, 

Aug. 3. Our fruits kept their frmnef 

much 
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much better than thofe, which were included 
with artificial air. The height of the mer- 
cury was 35 digits. 
- Aug. 4. Tue height of the mercury was 
42 digits. 

Aug. 6. Our whole apricock feemed not 
at all to be altered: The height of the mer- 
cury was 57. 


. Mug. 7. ( 81 
The height of it was me 

a 

10, 124 


Tre colour of the whole apricock yel- 
terday began, and now proceeded; to 
wax yellow, No moifture appeared. 


Mig. 11. 138 
ree 157 
14.° The height of it was< 163 
TS : 171 
16. I 


I 

17. and the day$& following ae fame 
height remained. 

27, The height was 182, 

29. When I faw, that neither the 
fruit nor the height of the mercury 
were changed any more, I opened 
the receiver, and found the apri- 
cocks of a more acid and lefs ac- 
ceptable tafte, than the others in 
factitious air; yea, their pulp was 
of a very good colour, but fpun- 
ey: they fent forth many bubbles, 
as the others did. 

From this experiment made in two recel- 
vers together, it is probably collected, that 
the artificial air of the cherries was a great 
hindrance to the apricocks, that they could 
not produce air; yet; notwithftanding, it 
doth advance the alteration of their colour 
and firmnefs; and is alfo good to preferve 
their tafte. 


ExrpERIMENT Vill. 
Grapes without fpirit of wine. 


Offob. 10, 1677. I sHutT im an ounce and 


-half of grapes, unripe and bruifed, in a re- 


ceiver, that would hold ro ounces of water’; 
I drew out no air, 

Oé?ob. 11. The mercury afcended a little. 

12, There was but a fimall change. 

. The height was } a digit. 
. The height was one digit. 
. The height r#.: 
. The height aloft four digits. 
. The height the fame, but fome 
finew or mouldinefs appeared in 
their faperficies, 


21, The height was 4 $. 
22.:) The height remained the fame, 
2 xe but the mouldinefs or finew 
24, encreafed, 
26. C 52 
HER 6 ; 
Nov. of The height of it was : 4 
6. 9 
8. IQ 


' 


Nov. 9. c13 
[2 5 
I4. LY 
18. The height of it was ¢ 23 

4 21. 26 

Dec. 8.. 364 
be 39 
7 fe 


27: | rs 39 
Fan. 6, 1678. The height was 36. The 


air broke out. 


Graves with fpirit of wine: 


Offob. 10, 1677. I mane the fame expe- 
riment in another receiver; obferving the 
fame circumftances; fave that here I mixed 
two drachms of {pirit of wine with the grapes: 

Offop. 11. ‘Fhe metcury was not changed. 
* y2. There was no change: 

13. The mercury was not moved. 

17. It afcended a little: 

18. The height of it was not yet a 
quarter of an inch; 

19. It was moved but a Very little. 
yan, 6. Tuk grapes, during all the time 

elapfed, had produced no air. 

By this experiment made in a double re- 
ceiver; it appears, that fpirit of wine doth 
hinder fermentation, 


ExpERiMENT IX, 


Offob. 17, 1677. I pur one peach into an 
emptied receiver, with fome quantity of {pi- 
rit of wine, which yet could not touch the 
peach, unlefs it were elevated into vapours: 

March 27, 167%: 1 pRew out the peach; 
which had kept its colour, only it had loft its 
firmnefs. Though the receiver was but 
fmall, yet it was not filled with air, for when 
it was opened, the air feemed to ruh into it: 
the peaeh being foftned, was fo depreffed, 
that the lower part of it did a little touch 
the f{pirit of wine; it alfo came to pafs, 
that the-fuperior part had contracted the tafte 
of the fpirit of wine; as well as that, which 
was immerged in iti 


ExPERIMENT X. 
Air with piett of wine: 


Ofob, 27.:1 1ncLuDED five peéches in 
an exhaufted receiver, and together with 
them, fome fpirit of wine; which could not 
tonch the peaches; unlefs it were elevated in 
form of vapours: 

Oétob. 18. The mercury afcended not at 


all, 
ao. The height of the mercury 
Was 3 }. 
21. 56s 
22. q% 
23. potato? 
26. > The height of it was¢ 94 
Nov. 2. [12 
6. | 14 
1 tag 16 
Nov, 


rer Google 


TI2 


The Second ContTiInvuaTion of 


| Nov. 4 Ure kept the fame height. 


Dec. 8. 18 
16.>The height of it was >19 
20 


ofa oe fos 


7 27. 
Fan. 6, 1678. It was 23. 
March 28, 1678. It was 31 ¢. 


Air without fpirit of wine. 


Offob. 17. 1 rwcLuDED five peaches ina 
receiver full of common air, withour fpirit 
of wine. 

- QOffob, 18. The mercury afcended not at 
all. 
20. The height of the mercury was 
five digits, 


1. r § 

22. 10 

22. 11 

26. 12 

Nov. 2. 15 
6. > The height of it was ¢ *7 = 

12. oa 20 

4. 20 

16. ar 

Dec. 8. 26 
16. 26+ 
27 L230 


Fan, 6, 1678, The height was 32. 
March 28, 1678. The height was 33 3. 
April 1g. Tue liquor in the lower part of 
the receiver had broke all out, and the air 
followed it; fo that I took out the peaches. 
By this experiment we learn, that the ve- 
ry vapours of fpirit of wine do fomewhat 
hinder fermentation, yet much lefs than the 


A{pirit itfelf. 


ExperRImMenT XI. 
Pafte with leaven or ferment. 


April. 27, 1678. I rwcLUDED an ‘ounce 
and half of pafte mixed with leaven, with 
common air, in a receiver able to hold 23 
ounces and half of water. 

April 28. The height of the mercury in 
the gage was 2}. 

April 30. The height of it was 3 4. 

May 4. The mercury was depreffed, 
though no air broke forth, and the pafte was 


-mouldy. The height of it was 2 3. 


May 6. 2% 
8.. 3° 
10. gt 
14.J. 4 
17 4%, 
20.) . 5 
24. ¢ The height of it was 4 6 
28. 8 
June 2, 9 
' 6. fe) 
- f The lov 
Suy 5. 134% 
“ 19. S15 


Pajfte without leaven. 


April 27, 1678. I inciupeED an ounce 
and half of pafte, without leaven, with com- 
mon air, in a receiver capable of holding 23 
ounces and a half of water. 

April29. Hrruerto the mercury had 
not afcended; but this afternoon I found its 
height to be a quarter of a digit. 

April 30. There was no change. 

May 4. The mercury afcended but very 
flowly, and the pafte was finewed or mouldy. 

May 6. The height of the mercury was 

four digits. 


w)s wi wf. wle raj+ 


17. 
24. 
28. 

Fune 2. 
6. 

14.3 L245 

By this experiment, made in two receivers 
at once, it feems clear, that leaven doth ra- 
ther hinder than help the produétion of air, 


if the pafte be not made in a place hot 
enough, 


% 5 
7 

10 

12 

“The height of it was #7 

| 
fe) 

1 


EXPERIMENT XII. 
Pafte with fpirit of wine. 


May 23. 1 1~cLuDED an ounce and a 
half of pafte, without leaven, in a receiver 
capable of holding 25 ounces of water, and 
I poured fpirit of wine on the pafte. 

May 24. The mercury was one digit high. 

26. It was almoft two digits high. 
27. It was 2}. 
31. There was no change. 


June 2. 3% 
6.>The height of it v3 


<2 45 
Fuly 19. No change. 

Decem, 14.. Wen the height of the mer- 
cury was no more changed, I opened the re- 
ceiver, and the pafte affected my noftrils with 
a fubacid {mell. 


Pafte without fpirit of wine. 


May 23. J 1NcLUDED one ounce and a 
half of pafte, without leaven, in a receiver 
capable of holding 25 ounces of water; but 
I added no fpirit of wine. 

May 24. There was no afcenfion of the 
mercury. . 

May 26. It was three digits high, 


27. co4agyT 
28. 5¢ 
+ 29. 7 
Sun = : "> The height of it was oe 
6. 17 
k E 
fu 4. + 30 


uly 
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Fuly 19:. The mercury little exceeded 30 
. digits. This day I found, that the 
air had broke out, and therefore I 

fet or ftraitned the {crew. 

Decem. 14. Tue mercury. came again to 
the height of 15 digits ;, but this day I open- 
ed the receiver, and found the pafte very 
acid, 

From. thefe experiments, made with patte; 
in a four-fold receiver, at one and the fame 
time, it feems to follow, that fpirit of wine 
doth very much prejudice the produttion of 
air; and the rather, if. the pafte be-wrought 
with ferment: befides, it is clear, that pafte 
without ferment, in tract of time, will pro- 
duce no lefs air than pafte with ferment; 


ExpERIMENT XIII. 


Offob. 11. I r~cLUDED new ale in a re- 
ceiver, exactly filled by the help of my pneu- 
matick engine, that fo no air might be left ; 
and I included another quantity of the fame 
ale in another receiver, wherein fome room 
was allowed for the air. 

Oétob. 12. I rus day found the cover of 
that receiver, in which I had left fome air, 
to be broken, and therefore I transfufed the 
fame ale into another réceiver, in which there 
was room large enough left for the air, In 
the receiver exactly full, the mercury afcend- 
ed’a little, ad 

Offob. 13. In the receiver exactly filled, 

the height of the mercury was 12 digits; in 
the other receiver 13 digits, though it had 
been fhut up a fhorter time, and a much lar- 
ger fpace was left therein, in which the air 
newly produced might have been dilated: 
' OGfob. 14. In the full recetver the height 
was 13; in the other receiver, 18. Towards 
evening I found the full receiver to work 
with greater fwiftnefs, for the height of the 
mercury in it was 22; and in the other 2o. 

Offob. 15. In the full receiver the- ‘height 
of the mercury was 42 digits; in the other 
26. Befides we muft mark, that fome buib- 
bles of air, which in the full receiver had 
poffeffed its upper part, now did wholly va- 
nifh; and befides, the ale did occupy a long 
fpace in the mercurial gage, wherein before 
it was not found. 

Ofob. 16. In the full receiver the htight 

was 60 digits. In the other 3o. 
18. In the. full receiver the height 
was 90, In the other 40, 
22. In the full receiver the height 
was go, Inthe other47. _ 
»3. In the full receiver the height 
was 108. In the other 50: 

#6. In the full receiver the height 
was 108. In the other 60. 

28. In the full receiver the height 
was 133. In the other 63: 

Tue bubbles, which were vanifhed, ap 
peared again, yet nothing flowed out. 
~ Nov. 8. Tue full receiver had loft mtich 
ale: wherefore I opened it, and thereupon all 
the ale feemed as if it would have vanifhed 


into froth, unlefs — had fuddenly fhut the lit-- 


Vou. IV. 


tle hole,; which I had opened : I tried-it naz 
ny rtimes,, that if the hole. were .opened “in 
the gage, the mercury prefently defcended: 
but if the hele were again fhut, .it wonld 
{peedily afcend ; as if the compreffion, being 
abated, had afforded fome facility for the pro- 
ee of air, The ale had a moft pungent 
talte, 

Nov: 9. I openeEn the other recéiver; and 
obferved in a manner the fame circumftances. 

From, this experiment it feems to follow, 
that ale, if the air be wholly exdluded from 
the veffel, will fermient more flowly,. than if 
fome air jwere left with it: yet, in tract of 
time, it makes a greater compreffion,,if no 
place be left for its dilatation: 


EXPERIMENT XIV. 
Peale with fpirit of wine: 


June 27. 1 PuT green peafe into an emp- 
fied receiver with {pirit of wine. Towards 
the evening the receiver feemed to admit the 
external air, and the mercury came to the 
height of 18 digits; and therefore I firmed 
the cover with turpentine. 

June 30. | PERCEIVED no more change 
in the height of the mercury, . , 

July 7. No air was produced, even in the 
moft vehement heat. 


Peafe. without fpirit of wine, 


b une 27. 1 pur new peafe into an emp- 
tied receiver without fpirit of wine. The 
receiver and the quantity of the peafe were 
thé fame; as in the laft- mentioned experi- 
ment. 

June 28. Tue receiver was full of air, 
for I think ‘itwas not exattly fhut; and there- 
fore I again included the fame peafe: To- 
wards evening the height of the mercury was 
five digits, “a 

fo) 


June 29. 
5 16 
 Fuly_ 1. The height of it was¥19 
vigiatle al 26 


aie ; le ee 

Jul 8. Tye air got out of the teceiver 
being too much filled, - 

From this éxperirnent, made in two re- 
celvers af Ofice, it appears, that {pirit of wine 
doth dlfo hinder the production of air in 
peafe: 


AMR TIGL E Ik 


The effetts: of artificial air are different from 
the effetis of common air. ° 


ExPERIMENT I, 

June 19, 1647. Pur cherries into an eva- 

oe | cuated réceiver. In fix 

hours time the mercury came to the Height of 
five digits and a half, : 

G ¢g June 
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Fare 40. The afcenfion of the mercury fg. 3. 1 tranfmitted the air inte an- 


IIA 


was 3+. ‘Towards thé evening it other receiver, and the mercury 
was two. abode in the height 68. 


4. I tranfmitted the air again into 


N. The afcenfions are always to be ander- 
another recéirver, and the mercury 


Stood, as added ta the former. 


June 21. cys refted in the height 4. 

29. 1% 6. The afcenfion of the ‘nietrcury 

23. 2 Wwas-7- ; 

34. it 7. Che afcenfion of it was 4, 

26.4 1% 8. There was no afcenfion therecf. 

36.4! 3 BS aes aftenfion thereof was three 

°7. igits. 

Bf phe aicenfion was « THe receiver being opened, I forind the 
30, 1 cherries of a whitifh colour, and of very lit- 
Fuly 1. 3 tle tafte ; but the tafte they had was not un- 

Rs 4 grateful; their fefh or pulp was fpunty. 

2. 2 From this experiment it feems to follow, 
re, 2+ that cherries contain much air in them, and 
5 3 that they produce it very irregularly, 


oh = 
The height was 48; but ¥ tranfimitted the 
air into another receiver, and the mer- 
cury was depreffed to the height of 35 Bos: 
digits. Fal 8351677. I pur cherries into an emp- 
aly 6. The afcenifion of the mercury was ty receiver, and then I tranfmitted into the 


ExPERIMENT HI. 


four digits in one night’s f{pace, 

4: The afcenfion of it was 54 in 24 
hours fpace. 

8. The afcenffon of it was 5. 

9. The afcenfion of it was 5. 

to. The afcehfion of it was 6. 

11. The afcenfion of it was 12 in the 
{pace of 34 hours, 

12. Fhe afcenfion of i was 4. 

33. The afcenfion of the mercury was 
three, the height about 92 digits; 
but thé air being tranfmitted into 
another tectiver, the mercury ftaid 
in the height 50. 


14. ) 14 
¥5. If 
16. The afcenfion was a 


17. 

73. The afcenfion of the wean was 
nine, the height of it 104, 

19. The height of the mercury was 
§2, viz. becaufe I tran{mitted part 
of the air into another receiver. 

40. The afcenfion of the mércury was 


iy... 

42; Some ait got out, and the height 
of the mercury was 63 $. 

23. The afcenfion of it was 12 4. 

24. The afcenfion of the mercury was 
four, the height of it was 79 digits ; 
but the air being tranfmuitted into 
another receiver, the height ftaid at 
62. 

YF & 

26. The afcenfion was < 9 

27.¢ 4 


28. 

30. The afcenfion of it at 10, the 
height was 98. Part of the air be- 
ing tranfmitted into another recei- 
ver, the height ftaid at 64. 

g1. The afcenfion was 6. 


fug.1. The afcenfion of the mercury was 


nine digits, 
2. The afcenfion of it was 4, 


fame receiver as much air produced from 
other cherries, as was fufficient to fuftain 50 
dipits of mercury. 

Fuly 15. YEsTERDAY the mercury had 
fot afcended at all; but this day it was two 
dipits higher, viz. in 22 above its wonted 
height. . 

, fuly 16, The height of the mercury was 

222. 
17. "the height of it was 25. 
26. The height of it was 43. Some 
air got out. 
27. The height of the mercury was 
4%. Some more air made an eltape. 
30. The height of it was s2; 
gr. The ae of it was 61 digits. 
4ug. 1. Tur height of the mercury perfifts 
in a manner the fame, but the air brake out. 

Aug. 27. Tux air had all btoke out for 
fome time before: I took out the cherries, 
and found them not to have loft their colour, 
as they had in the forrner experitient; and 
befides they had contratted no putrefaction 
nor mouldinefs, but had a tafte a little more 
acid than they were wont to have; and being 
Opened, there were many cavities in their 
pulp, like fermented pafte ot dough, but 
hot quite fo thick. 

‘From this experiment compared with the 
former it may probably be inferred; that in 
artificial air fruits do produce lefs air, and fo 
they keep their colour and thetr tafte better ; 
for the cherries, in the former experiment, 
remained included in a receiver, not much 


longer than thofe in this. 


ExPERIMENT UII. . 
Common air. 


Sept. 10, 1677. I put fix ounces of unripe 
grapes into a receiver capable of contain- 
ing 25 ounces of water; and I ftopped it 
firmly, by the help of a {crew, with com- 
mon air. 

Sept, 
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Sept. 14. The mercury aftended not at all. 
32. The mercury {topped a little be- 
low one digit. ' 


13. f 3% 
14. 7 
1s. 10 
16. po 12 §, 
I7- ° ‘ ae 14 
1B. Ehe height of it was ¢ 74 
19. 18 
20. 20 
2a 22 


22. | agh: 

23. The height of it was27, The 
. grapes were not altered, 

24. The height was 30. 

25. The height was 31. The grapes 


now began to be yellow. 
26. 32% 
ne The height of ‘it was : 


30. 35 
Ofob.':. The height remained at 35. 
2. The height was 36. 


& UThe height ftayed at 36. 


10. The height was 35. 
13. Thé height of it-was 324. The 
* air got not forth, but the cold 
. began to come on and encreafe. 
Nov. 9. The fame height remained.- 
Dec. 19. I rounp the air altnoft all to have 
made an efcape. | 
Dec. 20. I Toox out:the grapes, and I 
found, that, by their’ fmell and. ‘their tafte, 
they had contracted fome monldinefs, though 
the fame. was not difcernable by the. eye. 
Their firmnefs was encreafed. m 


hk 4 
Fa&itious air. 
._ Sept. 105.1677. T imc DED. two ounces 
of crude grapes in a receiver capable of, hold 
ing eight qunces of waters and to the com- 
mon air I. fiperadded air: produced out .of 
pears, until the mercury did flay 10 digits 
above its wented preffure, 2 
Sept. 11. The mercury defcended; its 
height was eight digits, 
Sept. 12. The height of it was 113 the 
afcenfion of it was 3. an a, 


. Sept. 13. | . : 16 
- The heigtit of it was ne _— 
16. J. os 24 | 
17. The height was 28; the grapes 

turned yellow. ioe 
18. 29:. 
XQ. : . Fo t+ . 
20. ecg | » F QE 
me The height of it was a3 
22. ei BS 
22. G@i! 


; | 2a | 
Bacaufe fome air had broke out :, 'th 
grapes were alfo of a yeNow selbur, . . 
Sept. 24. The height of the mereury-swas 
24 digits, 
25. The height was 27... 
a6. The height almoft the fame. 
3 


Sept. 27. The height abode in 22. 
29. The height was 27. 
30. The height was 28. 
Offob. 1 & 2. The height ftayed at 28. 


é 2 
° -. . 3r ° 
ae The height of it was sit 


13. 32 
Nov. 9. The height was 1g. Some. ait 
had got out, Bg 
Dec. 19, The height’ of the mercury-was 
90 digits, ee 
Dec. 20. I rook out the grapts, and theif 
{mell and tafte were more srateh 
others, and their firmnefs was rather increafed 
than diminifhed, — - | 
By this experiment, made in two receivers 
at once, we learn, that faétitious air feems 
fit to alter colour, and to preferve tafte; but 
the firmnefs might be increafed here, as it is 
augmented in turpentine ; viz, the {piits, in 
tract of time, being exhaled. 


ExPrERIMENT IV. 


July 18. I toox two pieces of orange, 
and by. the help of my {crew I ftopped them 
in faft in my receiver with common air, and 
then inte the fame receiver I put air, pro- 
duced out of cherries, as much as was {uffi- 
cient to fuftain 12 digits of mercyry. At 
the fame time I put another piece of the 
fame erange into another receiver, with com- 
mon air alone, and that not compreffed. 

_ Fab 20. Tae orange, in-common air, be- 
gan to.contraét mouldinefs ; the ather feemed 
not atalltobealtered, —_ 

_ July 23., Tue mouldinefs of the orange.in 
the common .ajr increafed ; the other remain» 
ed found. » 2 , 

July 16. Tre orange, in the common air, 
did not praceed to increafe its mouldinefs, 
but feemed ‘wholly rotter ; “the other alfo be- 
gan to putrify, but remajned free from moul- 
dinefs, soos 

| Mug... RERceving, sthat the,.oranges 
were no more fenfibly changed, I opened 
the receivezss and thaygh the air, wherewith 
Thad mingled.artificial air, was fo compreffed 
in its,regeiver, that now jt could notfofain, 
26 digits of; mercury aboye its wanted pref- 
fiare,, yet, the! fruits were far better preferved. 


in it, than in..the. others only fomicthing in ~ 


the fuperfigies feemed ito have loft its juice, 
but all the inner parts, with the rind or p ls 
were, very well. colopred, well tafted, ‘an 

firm:: in the ether secgiyer, the whole orange 
feemed almoft rotten, nat excepting the nind, 


. In the: Hxper. X. of dytic. IV. che orange 
| Was. gaore corrupted in, the .camprefied air, 


becaufe,-as at, feems, no factitious air had been 
mixed Withi 

Here alfo it feems worthy ur obferva- 
tion, that the fame air, generated from cher- 
ries, is apt to produge different effects upon. 


fruits of a differént kind’; for here it retarded. 


the akeration of colour and firmnefs, which 
in Exper: VII. of Artic. If. where I included 
aif with apticacks, it accelerated and haftened, 

Ex?e- 


al than of 


115 
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EXPERIMENT V. 
. Faftitious air. | 

July 20, 1676: Linctupep a {mall piece 
of beef in an emptied receiver, :and then I 
put air, produced from cherries, into the 
{ame receiver, as much as fufficed -to- fuftain 
27 digits of mercury. a 

Ju 21+) The mercury perfitted‘almoft in 


22... the fame height, and came:not 
23-{ to its wonted preffure. 


25. 
July 26, Tuis-day the beef had removed 


the receiver from its cover; and becaufe it 
ftunk very much, we threw it away. 


Common air. 


- Yuly 20, 1676. I put a piece of beef intoa 
receiver full of common air, and J carefully 
{topped and firmed it in, by the help of the 


{crew. 


Fuly 21. 


22. 


The mercury had not at all af- 
cended in the gage. 

The height of the mercury was 
one digit. : 


23. The height of it was 5 3. 

25. The height of it was 9 ¢. 

26. The height of it was14@ In 
the evening 18. | 

27. The height of it was 21}. In 


the evening 25. 
28. The ferew, not being firm enough, 
fuffered the air to break forth. 
By this experiment, made in two recei- 
vers at once, it appears, that air, produced 
from cherries, is a great hindrance to the 
production of air from flefh. : 


EXPERIMENT VI. 
Common air. 


March 14, 1676. I put two onions into a 
receiver, full of common air, with a mercu- 
rial gage; and I faftened the {topple with a 
fcrew, to fee whether vegetation would in- 
creafe the quantity of the air, or diminifh it. 

March 28. Two days after, the mercury 
feemed depreffed } of a digit ; but afterward 
it recovered its former height, and two-digits 
more ; and now the air brake forth, and the 
roots grew longer. 

April 28. Apour 10 or 12 days fince I 

perceived the roots to be corrupted ; and in- 
deed now they were wholly putrified. 
' May 9. Tue mercury ‘perfifted in the 
fame height, becaufe the air had broke forth ; 
and therefore I took out the onions, and 
found their roots putrified, but they were not 
mouldy at all. 


Faétitious air. 


March 17, 1676. IxncLUDED two oni- 
ons in an empty receiver, and afterward put 
air, produced from pafte, into the fame res 
ceiver. ) 


March 28. My onions took root, -at leaft 
as well as thofe,; which I kept in the com- 
mon air, ie go. 

April 28. Tue ends of the roots began to 
putrify, yet they were in far better cafe than 
thofe,: who are furrounded with common air: 
Perhaps the caufe of this difference is to be 
fetched from hence,: that a.-greater quan- 
tity of water was inclnded with artificial air. 
The mercury mounted higher 9 or ro digits, 

May 18. HiTHEeRtTo the onions feemed 
not all to be corrupted, but this day I found 
one of them to have contracted fome corrup- 
tion, which may be calfed a fyderation or 
planet-ftriking, and differs from a mouldi- 
nefs, os s 
From this experiment, made in two re- 
celvers at once, we may gather, that artificial 
air doth not at all hinder'vegetation: it ap- 
pears alfo thereby, that not only the fenfible 
bignefs of the body, but alfo the quantity of 
the air, is increafed by vegetation. 


EXPERIMENT VIL. 
Common Zr. 


_ Auguft 25. Timctucen fix ounces of un— 
ripe grapes in a receiver capable of holding 
25 ounces of water, but I did not exhautt 
the air. 

Auguft 26. The mercury afcended a little. 
27. The height of the mercury was 
one digit, 
28. The height of it was 1 4. 
29. The height of it was 1 4. 

. Juguft 30. THE mercury feemed'to have 
defcended rather than afcended. The colour 
of the grapes was lefs altered here, than in 
the receiver, into which air produced out of 
pears had been immitted. 

Auguft 31. .THE recetver was broken, and 
left the grapes expofed to the free air. 

_ Sept. 7. THe grapes being left in the free 
air, did ftill keep their green colour, and 
were of a tafte grateful enough, though lefs. 
pungent than before. Be 


Fattitious air. 


Anguft 25. I 1ncLupEp two ounces of 
unripe grapes in a receiver capable of holding 
eight ounces and + of water ; and having 
ftopped it clofe with a fcrew, I filled it fur- 
ther with air, which I immitted, produced 
from pears, as much as fufficed to fuftain 16 
digits of mercury. . 

Auguft 26. Some air efcaped out, and 
therefore I immitted new air, produced out 
of the fame pears, until the mercury ftaid at 
17 digits above its wonted preffure. 

Aaguft27, THe mercury was depreffed 
below the 16 digit ; and yet no air had brake 


forth. Towards evening, I found the mer- 
cury had again afcended to 17. 
Aug. 28. 19 
29:\ The height of it was <7! 
30. - 22 
- 31. 237 
Sept, 
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Sept. 1. b The height of it wasd 24 
2 24 


Sept. 4. Tue fame height continued at 245 
and the grapes’ had all contracted a yellow 
colour. 

Sept. 5. Tue air broke out. 

Sept. 7. THE air proceeding to get out by 
degrees, I took out the grapes, and found 
them very infipid, and of an unacceptable 
tafte. 

Tus experiment, made in two receivers 
at once, doth cehfirm to us the efficacy of 
artificial air, to alter the colour of fruits. It 
is alfo very obfervable, that in thisexperiment 
it did prejudice the prefervation of the tafte, 
and promoted the production of the air; con- 
trary to what had happened in the former ex- 
periments. It would be worth the while to 
try, whether the fame fuccefs would evene 
with all unripe fruits. 


ExPeRIMenT VII. 
Faétiticus air. 


Auguft 2, 1676. Isnut up one gilliflower 
in a receiver, with air produced from pafte 
made with meal, and not mixed. 

Auguft 4. Our flower began to change co- 
jour and to be moift. 

Auguft 9. Tue gilliflower was little altered. 

Auguft 12. Tux moifture increafed by lit- 
tle and little, but no mouldinefs appeared. 

Auguft 31. Tue gilliflower was little al- 
tered, yet it waslefs frefh than thofe, which 
were kept i vacuo. 


Common air. 


Auguft 2. | snuv up one gilliflower in a 
receiver, with common air, not mixed. 

Auguf 4. Owr flower was not changed. 

Auguft 9. Tue gilliflower was madid, and 
had almoft: loft all its colour. 

Auguft 12. Now a great mouldinefs co- 
vered all the flower. 


Vacuum, 


Auguft 2, J incLUDED two gilliflowers 
jn vacuo ; and took {pecial care, that no hu- 
midity fhould be included with them. 

Auguft 4, 1676. One of the gilliflowers 
began to appear madid. 

Auguft 31, 1677. Duzanc the whole e 
lapfed year, the gilliflowers had fuffered no 
mutation. 

By this experiment, infticuted in three re- 
ceivers at once, it feems probable, that fac- 
titious -air doth render the change of colour 
amore fpeedy, yet it prevents mouldinefs, 
even as vacuym doth the fame. 


ExrerimenT IX. 
_ Common air. 
Fuly 24. 1 put apricocks, and fome plums, 


.of which divers were cut in pieces, into a re- 


VoL, lV. 


ceiver full of common air; and ftopped it 
firmly with a fcrew. 

July 25: Tue mercurial gage was fpouled, 
and therefore I could not by any means per- 
ceive the quantity of the air to be generated. 

Jély 30. Tue fruits feemed not at all to 
be altered, faving, that one of the diffeéted 
a had contracted fomething of mouldi- 
nes. 

4Auguft 2. 1 opgwen the receiver; and 
found all the fruits firm, of a good colour, 
and of a grateful tafte: 


Artificial air. 


July 24. | MADE the fame experiment in ano- 
ther rceiver, with the fame circumftances, 
fave only, that into this laft receiver I intrud- 
ed air; produced from cherries, as much as 
was fufficient to fuftain 22 digits of mercury. 

July 25. 1 rounp the mercury to have 
defcended three digits ; it ftaid in1g. To- 
ward the evening it recovered its former 
height ; it ftaid in 22. 

Fuly 26. 28 

ab. The height of it was 6 + 
29. 40 
Fuly 30. The height was 44. The apri- 
cocks, which were cut, began to 
moiften, and to be diffolved into 
water. 
31. The height was 51. 

Agu, 1. The height was 60. 

2. The height was 65. Towards 
evening, when I found fome li- 
quor had efcaped out of the re- 
ceiver, I {crewed it more ftraitly ; 
but one of the iron wires being 
broken, all the air got out. 
Wherefore I took out the fruits, 
and found them very foft, efpe- 
cially thofe whofe lower parts 
were immerged in the water 3 
for the reft they were a little 
more firm, but all of them re- 
tained a grateful tafte, 

From this experiment made in two re- 
ceivers, it feems to be inferrible, that air 
produced from cherries doth promote the 
alteration both of coloyr; and alfo of firmnefs 
in apricocks, 

Ir appears alfo, that fome part of fuch air 
is deftroyed in the beginning. 


FExrpeRIMENT X: 


Fuly 90, 1646. I epr plums; cut afunder, 
into three receivers, of which one was full of 
artificial gir; produced from goofberries ; the 
fecond was full of.common air§ the third was 
vacuous. 

Auguft 2, Ue the artificial air; the plums 
were not changed § in the common air, they 
began to be mouldy s byt in the evacuated 
receiver, they retained their colour, but were 
Soft. 

Auguft 5. Ty the artificial air the plums 
had contraéted a red colour, humidity, and 

Hh foft- 


ti7 


I 


a 


3 


The Second CONTINUATION of 


foftnefs ; in the common air they feemed 
black and mouldy, yet retaining their firm- 
nefs; in the evacuated recerver they were 
almoft melted or diffolved. 

Auguft 7, Ty the common air the plums 
new began to foften. 

Aigujt 8. IN the common air, the plums 
feemed to have loft their black colour, and 
to have contraéted a red one 3 even as 
it happened three days ago to the plums in 
the artificial air. 

In this experiment, artificial air feems to 
have promoted alteration. 


Ex PERIMENT XI, 


Sept. 24. [pur five peaches into a receiver, 
with common air mixed with air produced 
from grapes ; and I included the grapes them- 
felves in the fame receiver, that the com- 
mon air might be the better faturated with 
the artificial. 

Sept.25. Tue height of the mercury was 
21 digits. 

Sept. 26. C22. 

27. 31 
28. . The height of it was¢ 3? 
29. | 142 

_J 


° 45 

Offob. 5 . 48 

2. Tue fame height continued. 

3. Tue height of it was 52 +. 

5. Tue height the fame ; but the 
peaches feemed fomewhat ma- 
did. 

6. Tue height of it was 58. 

3. Tue height of it was the fame, 

8. Tue height of it was 61. 

. Tue mercury afcended a little. 

. Tue height of it was 65. 

. Tue height of it was 61. 

cold was fharp. z 

. Tue cold abated, and the mer- 

cury afcended. 


The 


little more. - 
. Tue height of the mercury was 
59. It was bitter cold weather. 
6, Tue height of it was 61. The 
froft broke and was diffolved. — 
4. Tue mercury feemed fomewhat 
higher. 
9. THE mercury perfifted in the 
fame height. 
In one month’s fpace the mer- 
cury afcended by little and lit- 
| tle ; its height was 80 digits. 
April 1, 1678. Tue mercury came to 96 
digits above its wonted height. AndI open- 


Decem. 9. 


ed the receiver, and whilft the air was break- ~ 


‘ing out, the peaches did emit many bubbles 
through their fkin, not without violent noife, 
and the fkin in fome of them was broken : 
they had preferved their tafte pleafant enough, 
and the colour of their pulp was commend- 
able, but they had loft their firmnefs, as if 
they had been boiled : being left in the air 
for three hours fpace, they were all rotten. 


2 


. Tue height ftaid at 61, anda - 


Tuts. experiment proves, that comror 
air doth. corrupt bodies, yet it doth fo much 
Jefs, if it be mixed with factitious air. - 


EXPERIMENT XII. 


The firft receiver, 

Auguft 4, T.cur five pears, each of them 
into four parts, and I fut one part of each 
into a receiver full of common air, and 
{topped it clofe with a fcrew. iz 

Auguf 6. Tur colour of thefe fruits was 
altered little lefs than of others : the mercury 
afcended not at all. . Ms 
~ Auguft 7. Tue pears were little altered ; 
the mercury was higher by a little. © 

Auguft 8. Tur pears underwent no great 


mutation. The height of the mercury was 
four digits. ve 
Aug. 9. 4%. 
10, 
11.>The height of it was: Io 
13. . 7 16 
14 20 


The pears began to be foftned. 
15. The height of it was 21. 
16. The height of it was 19. 
lieve the air had got out. 
Now I found the air had efcaped 
out, 
When the air had almoft all got 
out fince yefterday in the evening, 
and I faw the fruits to look worfe 
. than before, I took them out, 
and found them putrified, 


I be- 
17. 
18. 


The fecond receiver, 


Aug. 4, 1 Took one quarter of each of the 
aforefaid pears, and included it after the fame 
manner; and afterwards I immitted air, pro- 
duced out of cherries, till the mercury pof- 
feffed 23 digits above its wonted preffure. 

Auguft 6. Tose fruits had altered nothing, 
but their colour a little. 

Auguft 7. Tue pears, almoft all, feemed 
rotten, The mercury perfifted in the fame 
height. 

Auguft 8. TH pears were not altered much 
more. Something hindered, that I-could not 
fee the mercury. . : 

- Auguft 10. Te. pears waxed more and 
more foft. Now looking upon the height of 
the mercury, it was 40 digits more than its 
wonted height. 


Auguft 11.) (51 
| : : ">The height of it was és 
t I 5. 


The mercury idioma yet 
I know affuredly, that nothing 
had got out. 

The mercury exceeded not 69 
digits in height, yet the air 
could by no means efcape out. 
The mercury perfifted at the 
fame height, but I fuffered the 


air 


16. 
17. 


18. 
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air to break forth ; it affected 
my noftrils with a fharp odour : 
moreover, the tafte of the 
fruits feemed very acid, and 
their pulp exceeding foft. 


The third recetver. 


. Aaguft 4, 1677. | pur a quarter of each 
of the forefaid pears into a receiver, not ex- 
actly fhut. 

Auguft 6. THE pears feemed to change 
their colour. 

Auguft 7. Que of our pieces of pears be- 
gan to lofe its firmnefs: but in the artificial 
air, another piece of the fame pear did yefter- 
day feem wholly rotten. 

Auguft 8. One piece was mouldy, the rett 
were foft. 

_ Auguft 9. THe pears grew more and more 
rotten. 

Auguft 11. THe pears were wholly mucid 
and rotten. 

('n1s- receiver, compared with the firft, 
fhews, that corruption doth not begin in free 
air fooner than in included air; but when it 
is begun, it is much more, yea, and more 
fpeedily increafed, viz. becaufe the included 
air might be fatiated. 


The fourth receiver. 


Auguft 4, 1677. I INCLUDED one quarter 
of eacn of the faid pears in vacuo, 
Auguft 6, Tre height of the mercury was 5. 


Auguft 7. r 8 
8. 10 

9. 12 

10. 14 

11. ¢ The height of it was< 16 

13. 20 

14. 23 

5: | | 25 

17.4 L 28 


Auguft 20. Hrruerto the pears had un- 
dergone no alteration, but this day they be- 
gan to be foft: the mercury afcended not. 

Auguft 26. NErTHER the pears, nor the 
height of the mercury were altered at all. 

Tris production of the air feems very re- 
_gular. 

By this experiment, made in 4 receivers 


at once, we find the aptitude of artificial air. 


for the foftning of fruits. ; 

Awp that the production of air was here 
promoted by artificial air, is very probable ; 
yet it had fucceeded otherwife with apricocks, 
Art. WI. Exper. VIL. 


ExPERIMENT XIII. 
The firft receiver. 


Auguft 21, 1677. 1 pivipep fix apri- 
cocks, each into four parts, and I put one 
piece of each into a receiver full of common 
air, and ftopped it firmly with a fcrew. 

Auguft 22, THe apricocks feemed riper 


this day than yefterday ; but no air was pro- 
duced by them. ; 

Auguft 23, ONE piece; contiguous to the 
water, began to be mouldy ; the rett inclined 
to putrefaction : the mercury feemed to have 
afcended a little. 

Auguft24. A PIECE next the water was 
covered with a great deal of mouldinefs ; ano- 
ther piece, more remote from the water, was 
fomewhat mouldy alfo ; but all were rotten.: 

Auguft.25, Tue fruits contracted no more 
mouldinefs; but the putrefaction more and 
more increafed, The height of the mercury 
was feven dicits, 

Auguft25; The height of the mercury was 

15 digits. 

28; The height of it was 30. 

29. The fame height continued. 

30. The height of it -was 33. 
Vhe fruits were almoft all dif- 
folved. 

31. The height of it was 38. 

Septem. 1. The height of the mercury was 

the fame. 

. The fame height ftill. | 
. The mercury afcended a little. 


4l 
The height of it was < #3 
| 45 


46 

9. The fame height continued, 

22. Little or no change was made 
in the height of the mercury ; 
but the fruits were almoft melted 
into water, 

Oéfob. 1. Wuew the mercury continued fn 
the fame height, and the fruits were almoft 
all vanifhed, I opened the receiver, and 
found the apricocks very much impaired, 
and foft; yet they had retained a tafte, not 


Com} On fp G bo 


ungrateful, but fubacid. 


The fecond receiver. 


Auguft 21, 1677. I covERED one quarter 
of each of the forefaid fruits, the receiver not 
being fortified againft external air. 

Auguft 22. THE apricocks were flaccid or 
quailed, as if they had been dry or withered. 

Aug.23. Many of our fruits appeared rot- 
ten and mouldy. 

ug. 24. THE apricocks were wholly in- 
fected with putrefaction and. mouldinefs. 


The Turrp RECEIVER. 


Aug. 21. UrNCLUDED firmly; by the help 
of a icrew; one quarter of each of the fore- 
faid fruits, in an unexhaufted receiver; to 
which I after added air produced from pears, 
as much as fufficed to fuftain 20 digits of 
mercury. oo 

Aug, 22, Tue mercury afcended not at all ; 
but the fruits feemed to have acquired a greater 
degree of maturity than thofe, which are in- 
cluded in common air. a ee 

fug.23. Turse fruits feemied lefs altered 
than they, which were in common air. 


Aug. 


119 
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Aug. 24. THe fruits were not altered. 

25. Tue fruits did begin to pro- 
duce air, but Icould not difcern the quan- 
tity. 

ie, Lirtee alteration in the fruits. 

28. Tue apricocks began to moiften, 
yet they were far lef altered than thofe which 
remain in common air. 

Aug. 30. THe mercury did this day emerge 
above the bodies by which it was hid. Its 
height above the wonted prefiure was 30 
digits, | 

Aug. 31. The height of the mercury was 

40 digits, 
Scpt.1. The height of it was the fame. 
2. The fame height continues. 
3. The height thereof 45. 
8. The height was little changed. 
g. The height was 40, and yet no 
air got out. 

The height was 38. 

. The mercury continued to de- 
{cend. 

. The height of it was 33. 

The mercury was fo depreffed, 

that it appeared no more. 

. The mercury did emerge again ; 
its height was 33. The fruits 
were covered with a kind of mu- 
cor or finew. 

Offob. 1. WueEN the height of the mer- 
cury, nor the apricocks, were any more al- 
tered, and the finew vanifhed away, I opened 
the receiver, and found the apricocks not 1m- 

aired, but of a colour laudable enough ; 
bit their pulp was fpungy and foft, and of 

a fubacid tafte. 


Sept. 


Sept. 
Sept. 


Sept. 


The Fourth Receiver. 


Aug. 2t. | rook a quarter of each of the 
aforefaid fruits, and fhut them up firmly with 
a{crew in an unexhaufted receiver, into which 
afterwards I intruded air, till the mercury 
came to go digits above its accuftomed pref- 
fure. 

Aug. 22. Our receiver broke into an hun- 
dred pieces, by the force of the air compref- 
fed within it: whereupon I put the fruits 
into another receiver, and added only fuch a 
quantity of air, as was able to fuftain 60 di- 
gits of mercury. 

Aug. 25. Tue apricocks had contracted 
much mouldinefs; I added new air. 

Aug.26. Tue apricocks were wholly in- 
feéted with mouldinefs, and rottennefs. 

Tuts receiver, if compared with the for- 
mer, doth fhew, that the quantity of cor- 
ruption doth depend on the quantity of the 
air. 

By this experiment made in four receivers 
at once, we have a confirmation, that in 
factitious air, alteration is made quicker ; but 
in tract of time, the corruption 1s far greater 
in common air. 


ARTICLE IV. 
The effects of compreffed air are different from 


the effects of tommon air. 


EXPERIMENT I, 


March 21,9 PUT two onions into a re 

1677. ceiver, which was to be ftopped 
clofe with a fcrew, and I intruded fo much 
common air thereinto, that raifed the mercury 
60 digits above its wonted preffure. 

March 28. My onions took root, as well 
as other onions, which J had included in com- 
mon air at the fame time. 

April 28, Tue onions included in common 
air eight days ago were covered with moul- 
dinefs, though in the beginning they had put 
forth roots numerous enough: the onions in 
the other receiver began to contract corrup- 
tion at the ends of their roots; but the com- 
preffed air 10 days before had found a gra- 
dual paffage out, and now was almoft all 
efcaped: and therefore I put in new air, 
till the mercury had attained to the height of 
60 digits above its accuftomed preffure. 

April 29. Tue onions in the comprefied 
air were all over covered with mouldinefs. 

From this experiment it feems to follow, 
that a little compreffion doth not prejudice 
thofe bodies, which are to be expanded by 
vegetation. 

Moreover, the new air, which was in- 
truded, feems to have promoted the moul- 
dinefs ; though, in the beginning, it is pro- 
bable, that the compreffion of the air did re- 
tard both the mouldinefs, and alfo the cor- 
ruption, 


ExPERIMENT MII, 


May 9. I put two equal quantities of tu- 
lips and lark-fpurs into two receivers of an 
equal bignefs, and ftopped them up firmly 
with fcrews: I left one of them with com- 
mon air osly; but I compreffed the other 
with the intrufion of new arr, till the mer- 
cury did exceed its wonted height by 70 di- 
gits, 

May 11. Twotulips, in the common air, 
contracted mouldimefs ; but all things remain- 
ed unaltered in the comprefied air. 

May 12. A rurrp tulip, in the common 
air, began to ‘be finewed ; but there was no 
fuch thing in the compreffed air. 

May 14. Tuts day I perceived one tulip 
in the compreffed air to be infected with 
fome mucor or finew; but thofe, which re- 
mained in the common air, were all very 
mucid; and alfo one of the lark-fpurs, in the 
common air, had contracted a mucor. 

May 17. Turee of the tulips, in the com- 
preffed air, had indeed contraéted a finew, 
but not half fo much as tulips in the com- 
mon air were covered with. And moreover, 
two of the lark-fpurs in the common air ap- 
peared finewed alfo; but thofe fhut up in 

comprefied 
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compreffed air, were preferved frefh, and 
wholly free from mouldinefs or finew. 

May 21. Tue flowers in the common air 
were all rotten and putrified ; but the other 
in the compreffed air, received no further al- 
teration: and befides, the tulips, which had 
contracted fome finew, feemed rather to lofe 
that, than to acquire new. 

May 30. Wuewn the flowers, in the com- 
mon air, being wholly putrid, were dif- 
folved into water, I foal them out, and kept 
the liquor in the veffel, to try whether any 
infects would breed therein. In the com- 
preffed air the flowers fuffered no more fen- 
fible alteration ; and therefore I took them 
out, and found them madid, and infeéted 
with a fubacid odour. 

By this experiment it feems plain, that 
compreffed air doth hinder putrefaction and 
mouldinefs in fome plants, 


EXPERIMENT III. 


May 21,1677. I curr an orange into equal 
parts, and one of the halfs I ftopped up in 
a receiver, with air fo comprefied, that it 
would fuftain 100 digits of mercury above 


its wonted preffure ; but I left the other half — 


in another receiver, well fhut, only with 
common air, | 

May 25. Eacu half of the orange had 
contracted mouldinefs, but that which was 
in the common air, was much more mucid 
than the other, 

May 26, Tus day I perceived that the 
comprefied air had almoft all got out, and 
therefore I put in new. , 

May 30. Every day ‘I perceived fome air 
had got forth, and therefore I made a daily 
fupply' by adding new. And-it came to pafs 
that the orange, by receiving new air, fo 
often admitted, had contraéted a mucor, not- 
withftanding the compreffion, much more 
than the other piece a orange, that was al- 
ways left in the fame air without preffure. 

June 1. I Took out the two half oranges, 
and that which remained in the compreffed 
air, feemed to have contraéted a corruption, 
at leaft, three times greater than that, which 
had continued in the’ common air. 

By this experiment, the aptitude of com- 
preffed air, to retard corruption, is confirm- 
ed; yet, in progrefs of time, it is very pro- 
bable, that the quantity of corruption doth 
depend upon the quantity of the air. See 
Exper, 1. 


EXPERIMENT IV. 


May 31, 1677. I inc.upep two equal 
quantities of rofes in two receivers, which I 
{topped by the help of fcrews, into one of which 
Tintruded as much air as would fuffice to fuf- 
tain go digits of mercury, befides its accuf- 
tomed preffure; but I Jeft the other only 
with common air. 

June 11. Tue rofés, in the common air, 
were free from mouldinefs, only they feemed 
to have loft fomething of their colour ; but 

Vor. TV. 


thofe, which were fhut up in the compreffed 
air, had almoft:all contratted a yellow colour, 
as if they had withered in the open air, and 
yet they were not mucid or finewed, 

June 18. Tuts laft week the flowers in 
the common airadmitted not the leaft change; 
but thofe in the compreffed air grew mord 
and more yellow. I opened both receivers, 
and found the rofes to have kept their {mell, 
yet it was fomewhat altered ; neither of them 
were dry nor withered. I kept them apart 
in the open air, and found, that the rofes, 
taken out from the compreffed air, were not 
fo foon altered by the contact of new air, as 
thofe which had remained in the air not com- 
preffed. 

From this experiment it feems to follow, 
that compreffed air is fometimes fitter for the 
alteration of colour than common air. And 
perhaps it may not be unworthy of our no- 
tice, that rofes fo included contract not a 
mouldinefs, but only a yellow colour; but in 
tulips and larkfpurs, the matter fucceeded 
atherwife, See exper. 2. 


EXPERIMENT V. 


June 1, 1677. I pur the two halfs of the 
fame orange in two receivers: in the one I 
increafed the quantity of air till it fuftained 
the mercury 1090 digits above its woated 
height ; but I left the other uncompreffed, 
only exactly fhut. 

June 6. Eacu half of the orange was in- 
fected with mouldinefs, efpecially that, whofe 
ambient air was compreffed. But note, 
that new air was every day to be fupplied 
thereunto ; for the compreffed air in 24 hours 
{pace had almoft all got out: but in exper. 3. 
it had remained very well fhut in for fix 
whole days. 

June 11, THE orange in the common air 
contracted no more mouldinefs; but in the 
comprefied air, the mucor or mouldinefs was 
more and more increafed. 

June 18. Finpina the mouldinefs of the 
orange in the common air to be leffened, 
rather than increafed, I took it out; and 
perceiving further, that in compreffed air 
the orange was not more mucid, after I had 
ceafed to intrude new air, I was willing to 
try, whether the new air did fuppeditate new 
ftrength to the orange, to exert and thruft 
out its mouldinefs ; therefore I made the mer- 
cury in the gage, by reafon of the air J in- 
truded, to exceéd its wonted height 80 di- 
gits. 

Fune 20. ‘Two days after I had intruded 
new air into the receiver, the mouldinefs of 
the orange appeared to’ be manifeftly aug- 
mented. 

From this experiment we may gather, 
that the quantity of the mouldinefs doth de- 
pend on the quantity of the air, 


EXPERIMENT VI, 


Fune 17, 1677. I pur two fhrew-mice 
into two receivers, of equal bignefs, and 
Li {topped 
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{topped them up carefully: in one of them ! 
left only common air ; into the other I intruded 
air, till the mercury was higher than its 
wonted preffure 30 digits: but the moufe in 


the common air was included about 5 and 52', 


6' after the other, . 

THE moufe in the compreffed air feemed 
to lofe his ftrength much fooner than the 
other, the motion of his breaft being lefs fre- 
quent. Yet notwithftanding about 6 and 
18, the moufe in the common air, which 
feemed the ftrohger, fell into convulfive fits 
and died; but the: moufe in the compreffed 
air feemed then, and fome time after, to be 
as well as it was an hour and half- before. 

Axsour eleven of the clock, the moufe 
in the compreffed air did as yet breathe, but 
about four in the morning he was found dead: 
in the fame pofture, wherein he was feven 
hours before: whence we may conjeéture, 
that he was free from convulfive fits, 

I must not here omit to relate, that the 
moufe in the common airhadconfumed fome- 
thing of that air, fo that the mercury ftood 
at 29 digits, which, when the receiver open- 
ed, prefently afcended to 30. _ 

From this experiment we learn, that com- 
prefied air feems fitter than common air 
tor the ‘prolongation of life; feeing the one 
moufe lived 24’ and no more, but the other 
lived abcut 15 turns longer, though only a 
double quantity of air was included in his 
receiver. 


EXPERIMENT VII. 


June 13,1677. I pur four flies into a 
‘receiver, into which I afterwards intruded 
air, till the mercury did occupy 60 digits 
above its wonted height; and at the fame 
time I included three other flies in another 
receiver, :with common air not comprefied. 

Fune 14. Turis day in the morning all the 
flies were well. In the afternoon I found 
two of them dead in the compréffed air, 
but in the common air they were all alive. 
‘About five of the clock one of the flies in the 
compreffed air was alive, and three in the 
common air. | 

Fune 15.. Turs morning I found all the 
flies in the common air dead ; but that fingle 
one, which remained alive in the compreffed 
air, feemed ftill to be very well, and being 
taken out of the receiver, flew fpeedily away. 

From this expertment it feems to follow, 
that flies are not very fenfible of the com- 
preffion of the air; and that they die more 
fer hunger than for default of air: for the 
fie, which was fo long well, fed upon the 
carcaffes of thofe which were dead, fo that 
fhe feemed to be affected with no diftemper. 
Yet Literated the experiment. See exper. 8. 


EXPERIMENT VIII, 


June 15. I REPEATED the former experi- 
ment, only including four flies in each re- 
ceiver, and compreffing the air fomewhat 
more, 


Fuse 16. Tus morning I found two of thé 
flies in the common air dead, and but one in 
the compreffed air. , 

_ AsouT two in the afternoon the four flies 
in the common‘ air feemed to be dead; but 
in the compreffed air, the three were alive. 

June 17, Aut the flies died, except one 
in the comprefied air. 0 

From this, and the former expenment, a 
man may conjecture, that the compreffion of 
the air 1s of {mall confequence to flies; and 
indeed they are not prejudiced by the rare- 
faétion of the air, but with great difficulty, 
unlefs there be almoft a coniplete vacuum. 
IX. 


EXPERIMENT 


june 18. T rwcLupeED two frogs in two 
receivers, and {topped them. by the help of 
{crews ; the one only with common air, the 
other with air compreffed to fuftain 70 digits 
of mercury. 

June 19. Botn the frogs were alive ; and 
ithe height of the mercury in both receivers 
remained the fame. 

June 20, NerTHER Of the frogs were 
dead, and they feemed to me rather to di- 
minifh than incréafe the air, but the difference 
was fq {mall, that I dare not be pofitive 
therein. 

June 21. In the morning both the frogs 
were alive; but towards evening the frog in 
the common air was found dead. 

_ June 22, AT evening the frog in the com- 
preffed air was alive. 
Fune 23. Iw the morning I found the frog 
dead. 

Ir muft be found out by itérated experi- 
memts, whether the greater length of life was 
to be afcribed to the compreffion of the air, 
‘or to the difpofition of the frogs, 


EXPERIMENT X, 


june 18, 1677. I sHutT two half parts of 
the fame orange in two receivers, and ftop- 
ped them ‘by the help of ftrews; the one 
with common air, the other with air .com- 
preffed to fuftain 90 digits of mercury, 

June 22. TH1s morning I found the orange - 
in. the common air to be infeéted with moul-~ 
dinefs, but the other was found. 

Ar three of the clock in the afternoon, 
the orange in the compreffed aid feemed alfo 


to have contraéted feme mucor. 


June 23. I rounn the orange in the 
common air far more mucid than the other, 

June 24, ‘THE Orange in the common air 
did not increafe his mouldinefs, but the other 
was covered all over with it. 

June 28. Tue mouldinefs produced in the 
common air was now wholly vanifhed ; in the 
other receiver, I faw no further alteration in 
the fruit. 

_ June 30. PERCEIVING that the fruits per- 
fifted in the fame ftate, ] took them out. 


The half orange, which was kept in common 


air, feemed half retten; but the other be- 
fides its finew, appeared wholly putrified. 
By 
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By this experiment we have aconfirmation; 
that the quantity of the mouildinefs or finew 
doth depend upon the quantity of the air. 

Ir feems alfo worthy of obfervation, that 


- . the mouldinefs, or hoarinefs, did appear a 


little later in the compreffed air than in the 
common, though afterwards it increafed much 
more, > 


ExpERIMENT XI, 


Fune 29, 1677. I 1NCLUDED rofes ih 


“two receivers, ftopped by the help of {crews ; 


I left one with common air only, bur I filled 
the other with fo much air, intruded by force, 
that the mercury afcended to 90 digits above 
its wonted preffure. : 

July 14. Four or five pays ago I found 
the rofes in the compreffed airjto wither and 
to degénerate into a yellow colour. There 
was not the leaft alteration in the other re- 
ceiver. , 
Fuly 17. Wen I perceived, that this pre- 
fent experiment proceeded after the fame 
manner, as that mentioned p. 421. I took out 
the rofes. Thofe kept in the compreffed air, 
were very much corrupted, and of a ve 
ungrateful fmell; but the others we ltctle al- 
tered ; and their fmell not unpleafant. 

Hence we have a further confirmation 
that the quantity of corruption doth depend 
on the quantity of the air. 


ExPERIMENT XII. 


_ July 4. I cut a lemon aftinder, and put 
both halfs into two receivers, to be ftopped 
by the help of fcrews: the one I left with 
common air only, but the other I filled with 


fo much compreffed air, that it fuftained 90 


digits of mercury above its wonted preffure. 

Fuly 7. This day both parts of the lemon 
feemed to grow mouldy at the fame time. 

July 17. The part of the lemon in the 
compreffed air had contraéted much more 
of hoar or finew, than the other: and per- 
ceiving no further alteration in them, I took 
them out, and found the lemon in the com- 
preffed air far more putrid than the other, 

By this experiment it is confirmed, that 
the quantity of corruption doth depend on 
the quantity of the air. 

‘It feems alfo, that a triple compreffion of 
the air, in refpect of a lemon, is too weak 
fenfibly to retard the production of mouldi- 
nefs or finew. 


ExpzeRIMENT XIII. 


 Fuly 18, 1677. I 1ncLUDED two parcels 
of gilliflowers, equal in number, in two equal 
receivers, and ftopped them clofe with {crews. 
I filled the one with compreffed air, till it 

-fuftained r00 digits of mercury above the 
wonted preffure ; but the other was left with 
common air alone. | 

' ‘July 23. In the compreffed air, the gilli- 
flowers were bedewed with fome hoarinefs or 
mould ; thé others appeared only moift; but 

e 


\ 


the mercury exceeded its wonted height only 
70 digits, becaufe fort of the air had got 
forth. 

July 25. tw the compreffed air, the 'illi- 
flowers proceeded to be much more corrup- 
ted than the others: they had wholly loft 
their colour. a 

July 26: Iw the compréfied air, the gilli- 
flowers were wholly putrifitd; and covered 
with an hoary finew: the others. were moift 
only in fome plaees. se 

4ug. 3. PeRceivine nd ftirther altera- 
tion in the gilliflowers, I took thet ott of 
their receivers: thofé which were kept in 
compreffed air were rotten, and: did ftink 
but the other kept their, colour; and their 
{mell was not offenfive, but they were meift. 

Tuis experiment confirms, that the quan- 
tity of the air doth incteafé corruption. 

We thay alfo obfervé, that thé mouldinefs 
or hoarinefs’is not prodtited; but in conipre- 
fed air; neither is it probable; that this hap- 
pened by chatice, feding, in each receiver, 
in ie four gilliflowers included, or three 
at lealt. 


EXPERIMENT XIY. 


Fuly 215 1677. I 1NCLUDED a farew- 
moufe in a recipient, with commoty air, and 
fhut 1t in firmly vith a fcrew, to try-whether 
he would prqduce or confume ajr. 

AFTER two hours the moufe: died, and 
fome air. was confumed, but a lefS quantity 
than in the experiment mentioned p. 121. 

July 24. HirueRTo I found no change 
in the heiglit of the mercury. 

Towarps evening it feemed a little higher. 

Ful 25. Turs day in the morning much 
air was produced de novo; 

July 26. THe quantity of the produced 
air increafed more and more. 

By this experiment we have a confirmation, 
that living animals do confume air, but dead 
ones produce new. 


Pere see XV: 
Compreffed: air. 


Aug. 31. I Pur pears into a rectiver, 
whereto, after it was well ftopped, I added 
as much air, as fufficed to fiiftain 30 digits 
of mercury above the wonted preffure. | 

Sept. 1. The mercury was'depreflecy as it 
happened fol 108: | 

Sept. 2. The height of tHe riercuty de- 
creafed: it exceeded not 26 digits, 

Sept. 3. This day- the mercury proceeded 
one digit higher: it ftayed in 26. 

Sept. 4. The height thereof was 28: - 

Sept. 8. Because the receiver did afford 
fome efflux to the air, F therefore put in new: 
and this day, opening the receiver; to com- 
pare’ the tafte of thefe fruits with the tafte 
of the others, I found, that five of the pears 
had loft their firmnefs, but two had retained 
If, 
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Common air. 


‘Aug. 31. I rNcLUDED pears of the fame 
kind in another receiver, with common air 
only, not compreffed. 

Sept. 1. THE mercury was alittle depref- 
fed, as if it been in compreffed air: the caufe 
whereof I judge attributable only to the cold. 

Sept. 2. The mercury was not changed. 

Sept. 3. The height of the mercury was 
one digit above the wonted preffure. 

Sept. 4. 4 

5A The height of it was ¢ 24 
7. 12 

Sept. 8. The height of the mercury was 
20. The pears being taken out of the re- 
ceiver, had preferved their tafte much better 
than thofe, which were included in vacuo. 
They alfo retained their firmnefs. 


VACU UM. 


Aug. 31. I 1ncLupep pears of the fame 
fort in vacuo; but fome external air brake in, 
and the height of the mercury was one di- 
git. 

Sept. 15 ' 4 


The height of it was 
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THE pears, bein 
their firmnefs, but 
tafte. 

From this experiment made in three re- 
ceivers at once, it feems to follow, that in a 
greater compreffion, a lefs quantity of air is 
produced, 


taken out, had ke 
ad loft much of their 


XVI. 


Dec. 7. ¥ snut up a fmall bird in a re- 
ceiver, capable of holding twenty ounces of 
water. The bird began to be ill, before I 
had fet the fcrew; but after I had intruded 
fo much air, as could fuftain 30 digits of 
mercury, above its wonted height, fhe feemed 
to recover again; but in fome fpace of time 
after, fhe began again to be fick, and there- 
fore I intruded air the fecond time, till the 
mercury ftaid in 45 digits above its wonted 
height, and then the bird was again reftored 
to health, but a little time after fhe began 
to gafp again; then opening the receiver, 
after fhe had ftaid in it 28 minutes, fhe got 
out, and was very well. 


EXPERIMENT 


EXPERIMENT XVII. 


Jan. 20,1678. Leura fhrew moule into 
the receiver of my wind-gun, whofe elliptick 
aperture was {cituate in its upper part, the 
figure of it is fetdown p. 104, 105. Then as 
quick as I could, I fo far condenfed the air 


there, till it was reduced to the twentieth 
part of its fpace, or thereabouts; and then J 
prefently difcharged that air, and the ellip- 
tick hole being opened, I fufpeéted, that the 
moufe had been only a little conyulfive ; but 
when he was taken out, there were no figns 
of life in him. And therefore it is left to 
enquiry, whether the caufe of his death were 
to be afcribed to the narrowne(s of the re- 
ceiver, or to the compreffion of the air? 

WHEREFORE I put another mowfe into 
the fame receiver, and the air being reduced 
to a third or fourth part of its fpace, I opened 
the receiver, but not fo ectclly as I had 
done in the former experiment ; yet the 
moufe taken out therefrom, was found to be 
very well, 

I AFTERWARD repeated the fame expe- 
riment, the air being about feven or eight 
times condenJed, and the moufe feemed to 
fuffer no inconvenience thereby. 

I trrep the fame experiment again in 
air, compreffed feven times, and, left the 
moufe included for 24 minutes; which time 
being elapfed, I difcharged the air, and the 
hole being opened, I perceived the moufe to 
fetch many deep groans, asit were ; yet, being 
taken out, he could not recover his health 
again. 

By thefe experiments it is manifeft, that a 
great compreffion of air is noxious, yea mor- 
tiferous to animals, 


EXPERIMENT XVIII. 


Fan, 28, 1678. I pur a fhrew moufe 
into a glafs, to whofe neck I tied a bladder 
ftopping the orifice, Thefe things being 
thus prepared, I put them into a receiver for 
the comprefling of the air. A little time 
after, when the moufe began to be fick, I 
compreffled the air, and the bladder was 
ftraitned, and fo the moufe was found in 
compreffed air, though no new air could 
penetrate tohim: then he feemed to be much 
better, and his heart did not pant fo often ; 
and opening the receiver, in a fhort time, he 
was as well as ever, 

I 1TERATED the fame experiment, and 
the moufe was left there fo long, that he 
could hardly breathe, whilft { began to com- 
prefs the air; and the compreffion feemed 
again to abate his refpiration; the receiver 
being opened, and fo the moufe expofed to 
the air could not breath much more freely ; 
but if I blew the air on him by bellows, he 
feemed to be fomething relieved , but being 
again committed to the compreffed air, he 
breathed lefs frequently, and at laft died. 

March 25. Because in the former expe, 
riment it was not clearly manifeft, whether 
the air did enter through the ligature of the 
bladder, I ufed the inftrument defcribed p. 104. 
And when I perceived, that the moule was 
fick, and breathed feldom, I intruded water 
into the receiver, fo that the air was reduced, 
to half of its fpace, and then the moufe 
breathed more rarely ; but if, extraéting the 
water, I left the whole {pace entire for the 

2 air, 


Phyfico-mechanical EXPERIMENTS. 


air, his refpiration feemed’ more vivid; and 
the air being thus many times contracted and 
dilated, the fick moufe feemed to me to 
breathe more lively in the common air, than 
in the compreffed. Whence I conjectured, 
that the air is to animals like food, the quan- 
tity whereof ought to bear fome proportion’ 
with their ftrength: and that I might more 
certainly know it, I put the fame moufe into 
my pneumatick engine, and rarefied the air, 
fo that it poffeffed more than double the fpace 
1t was wont; whilft the air was rarefying, 
prefently the moufe began to be better; yet 
a little while after he feemed to be fick, and 
when the air was reftored,- it brought" no 
fenfible commodity or inconvenience to the 
moufe. I thus repeated the rarefaction three 
times, and the fame’ fuccefs followed, but at 
laft the moufe died. 


ARTICLE V. 
The effclls of artificial air upon animals. 


ExpERimMenT I, 


May 5, PUT abee, with vinegar diftil- 
1677. Jed, and pulverized coral, into an 


emptied recipient ; and the air being wholly 
exhaufted, I ordered the matter fo, that the 
coral fell down into the glafs of vinegar: 
but the air, produced from thence, did not 
reftore any power or motion to the bee; but: 
when fhe was expofed to the open air, in a 
litle time ‘after fhe began to move herfelf. 

Hence 4 fufpicion doth arife, that arti- 
ficial air is unfit for the life. of animals. 


ExPERIMENT II. 


Aug. 12,1676. I put two flies into a re- 


ceiver, and exhauiting the commonair, I fub-- 
ftituted air, produced from goofberries, in its. 


place, as much as could fuftain 26 digits of 
mercury. ° , , 


AFTERWwarps I put two other flies alfo . 


in vacuo; but with this difference, that I re- 
ftored common air to thefe latter flies, only 
in that quantity, as could fuftain 23 digits of 
mercury. 

Wirurwy a quarter of an hour, thcfe lat- 
ter flies, upon the reftirution of the air, re- 
covered that power of motion, which they 
had loft fz vacuo, and did flie in the rarefied 
air ; but the former lay without any motion, 
though they had received a greater quantity 
of air. ; 

Aug. 13. Tre flies in the artificial air, 
feemed ftill dead ; but the others were lufty. 

The flics taken out of the artificial atr,; 

and expofed to the common air, rer 
mained fo all this whole day, and yet 
did not recover any life. 

Aug. 18. I reNewED the fame experi- 
ment, with the fame fuccefs, though I had 
reftored a greater quantity of artificial dir. 

Hence we have an high confirmation, 
se artificial. air is noxious to the life of ani- 
mals. 


Vou. IV. 


EXPERIMENT III. 


Fune 22,1677. I pur pafte into three re- 
ceivers, out of which I afterwards exhaufted 
the air. . 

une 23. Wen my three receivers did 
this day regurgitate with air produced from 
the pafte, I kindled a perfumed cone, and 
thus kindled I put it into one of my re- 
ceivers, which being prefently ftopped, the 
fire, within one minute of time, went out. 


Then by blowing, I expelled the artificial 


dir from the receiver, and put in fire to it, as 
before; and then it burned bright fora pretty 
long time, though I had fhut the receiver as 
fpeedily, and as accurately as before. 
I TRIED another experiment, after the 
fame manner, with a fly, and in the artificial 


air fhe was prefently dead, as it were but af- 


terward, being expofed to the fun, fhe, in a 
fhort time, grew well again. Then I blowed 
in common air into the receiver, which being 
done, the fly included as before, fufrered no 
inconvenience thereby... | 

I ireraTeEp the felf-fame experiment 
with the fame fly in our third receiver, being 
filled with artificial air, and the fame fuccels 
followed; fave only that this fly, when it was 


taken out from the artificial air, could not be. 


reftored to health, but in a longer time, wz. 
becaufe fhe was left there longer. 

By thefe experiments it appears, that fa¢ti- 
tious air is prejudicial to fire, as well as to 
the life of animals, 


| EXPERIMENT IV. . 


Yune 25,1677. I pur pafte into four re- 
ceivers, and exhaufting the air wholly from 
two of them, I pumped out only half the 
air from the other two, 


June 26.1 rounp the two receivers, which . 


I had left half full with common air, to be 


quite filled with air newly produced ; neither’ 
dare J affert, whether they had, for fome time, | 


regurgitated or no, fo that the qnantity of 


common air was much diminifhed. How-: 


ever the matter was, I put two flies at once 
into one of the receivers, after the manner 
before defcribed ; and they, as foon as they 
touched the bottom of the receiver, in a very 
little while after remained without motion, 


I put a third fly into the receiver, after the. 


fame manner, and found fhe lived a little longer 
there than the former. A fourth fly being 
thruft in, maintained her life longeft of all, 
yet at laft, fuffering fome convulfion, fhe lay 
unmoved and refupine. All the flies, after 
fome ftay in the artificial.air, being taken out 
from .thence, and expofed to the common, 
grew well in a fhort time, 

I mave the fame experiments in another 
receiver -half full of artificial air, and in a 


manner with the fame fuccels ; but the flies, | 
in that receiver to which-only common air 


was blown in, recovered the power. of mo- 
tion and their ftrength in a fhort time. 


Kk Fune 27, 
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June 27. 1 rounp one of the receivers, 
which was wholly evacuated of common air, 
to be full of artificial air ; but it being ca- 
fually thrown down upon the ground, ingrefs 
was thereby afforded to the external air: yet I 
put a frog into it, which feemed not to be 
very fick therein. 

Fune 30. My fourth receiver, by the 
power of the produced air, feemed at length 
forced away from his cover. FE puta frog 
into it, in manner aforefaid, and fhe fell into 
high convulfions for five minutes fpace, and 
then lay without motion. After four mi- 
nutes were elapfed, I opened the receiver, and 
taking out the frog, for 46 minutes fhe re- 
mained without motion; but afterwards in 
four or five minues more fhe grew very well. 

By thefe experiments it is evident, thac arti- 
ficial air is very hurtful to the life of animals; 
but if it be mixed with common air,, it doth 
not fo readily produce its effects. 


EXPERIMENT V.. 


June 38, 1677. I put pafte into four re- 
ceivers, three of which I caufed to be wholly 
exhaufted of common air, but the fourth was 
left half full of air. _ 

Fune 29. One of the receivers, which were 
wholly exhaufted, was found full of air newly 
produced ; and a frog. being put into it for 
four or five minutes, had ftrong convulfive 
fits ; then for one minute it lay ftill without 
motion,. whereupon F took the frog out, and 
in five minutes fhe began to move, and a 
while after became well again.. 

I roox another receiver, filled with arti- 
ficial air, and putting a frog into. it, feven 
minutes were elapfed before fhe ceafed to be 
convulfive, And afterward, when fhe had 
lain one minute there without motion, F 
opened the receiver, and taking out the frog, 
found, that fhe began to ftruggle and move ; 
yet F judged thofe motions to be the relicks 
of her convulfions ;. for after that, fhe re- 
mained unmoved for a whole half hour and 
more ; yet at laft fhe grew well again. 

As for that receiver, from whieh I had 
exhaufted only half of the air, it had fo long 
regurgitated with produced air, that it is ve- 
ry credible much common air had got out 
together with it. A frog being caft into it, 
feemed to be vehemently moved, and con- 
vulfive for 30 minutes, as the reft did, and 
then fhe feemed quite dead ; but after a full 
minute was elapfed, I opened the receiver, 
and the frog, being expofed to the open air, 
within a quarter of an hour began to recover 
motion again. 

I put a frog into a recipient, full of com- 
mon air, to try, whether, the pafte being 
now taken out, the frog would continue her 
life any longer time there ? 

Fuly y. In the afternoon, I found the frog 
dead; in the morning fhe was alive and 
breathed; {fo that fhe lived about 48 hours. 

June 30. I cast a frog into my fourth re- 
ceiver, which was wholly filled with artificial 


air ; for feven minutes and an half fhe was 
vehemently convulfive, and at laft died ; 
then, after two minutes, fhe was taken out of 
the recipient, and yet recovered no motion 
at all. 

Fuly t. Percetvine the frog to remain 
in the fame poiture, I threw her away. 

We have a confirmation by thefe experi- 
ments, that artificial air is fo much the more 
hurtful to animals, by how much the freer it 
is from common air. 


EXPERIMENT VI. 


June 30. I tNcDUDED pafte in two re- 
ceivers, and then I exhaufted the air. 

Fuly 4. Lwouup. have put a fhrew-moufe, 
being taken by the tail, into one of my re~ 
ceivers, filled with artificial air ; but the lictle 
vermin, with his fore-feet, did fo catch at the 
edges of the receiver, that he could not then 
be thruft into it; and by: this means the re- 
ceiver, being for a while open, afforded in- 
grefs to the external air; yet I fhut it again, 
till I had bound the legs of the moufe, and 
then he was eafily put in,. and there fuffered 
vehement convulfions, and after the elapfe of 
one minute, died: I prefently took him out, 
and expofed him to the common air; but 
his life being wholly gone, no power of mo- 
tion could be recovered.. 

Ten I took the other receiver, and put- 
ting a {nail into it, did with fome wonder 
obferve, that he continued to be moved very 
ftrongly for a whole quarter of an hour; but 
afterwards his motion was flower, until, about 
another quarter of an hour being elapfed, he 
lay ftill, as if he were dead; but then being, 
taken out of the receiver, and expofed to the 
air, in a fhort time he grew well. 

I pur ffies into the fame receivér; but 
now it had admitted too great a quantity of 
external air, for the flies fuffered no preju- 
dice. 

By this experiment we gather, that artifi- 
cial air doth kill animals by fome venomous 
quality, and not only by the defection of com- 
mon air ; for the fnails lived a longer time in- 
vacuo, See Art, V¥.. Exper. Ill. 


ExPERIMENT VII. 


I rook a receiver, filled with air produced 
from cherries, and then tran{mitted that air 
out of that into another receiver, full of com- 
mon air, in which a frog was kept : matters 
were fo ordered, that the water gave place 
only to the artificial air entering in, and the 
water itfelf flowed out ; and thus the frog, 
being included in pure artificial air, for a 
quarter of an hour and more fuffered convul- 
fions, and at laft lay ftill without motion : 
yet being after taken forth, and expofed to 
the open air, fhe grew quickly well. 

Ir feems probable by this experiment, 
that air produced from cherries is lefs hurtful 
to frogs, than that produced from pafte. See 
Exper, V. 


Ex PE- 


Phy fico-mechanical EXPERIMENTS. 


ExperiMenT VIII. 


July 9, 1647. 1 puT goofberries into three 
empty receivers, _ on 

July 20. I FounD one of my recipients fe- 
vered from his cover by the force of the pro- 
duced air ; I caft a flie into it, which died in 
one punétum of time; a fecond flie being 
likewife caft into the receiver, prefently alfo 
died : a third flie put into the fame receiver, 
feemed a little while to be convulfive there ; 
but lefs than a fourth flie, which I included 
there, which yet before one quarter of a mi- 
nute was elapfed, lay unmoved. Afterward I 
difpelled the artificial air out of the receiver, 
by blowing, and in a little time the flies grew 
well. 

Fuly 24. I roox another receiver, filled 
with air produced from goofberries, and put- 
ting a fhrew-moufe into it, found, that he 
died there in the fpace of one half minute. 

From this experiment it feems inferrible, 
that air produced from fruits. is lefs hurtful 
to animals, than air produced from minerals. 
For the 2oth day of July I tried, that a 
moufe did not live above a quarter of a mi- 
nute in air produced out of gunpowder. 


ExperrimMenT IX. 


uly c, 16477. I 1wcLupED patte in four 
ae fving the air exhaufted from 
them. 

July 6. One of thofe recéivers, being filled 
with factitious air, was forced from its cover, 
which I again ftopped, yet not fo fuddenly, 
but fome common air might mix with the 
artificial : yet I put a fhrew-moufe into it, 
who was prefently highly convulfive, and af- 
ter one minute and an half remained un- 
moved; and being prefently. taken out, he 
feemed to make fome convulfive motions, 
but died notwithftanding. 

July 7. I roox a fecond receiver, filled 
with artificial air, and having put a little bird 
into it, I fuddenly ftopped it ; fhe prefently 
fell into convulfive motions, and within a 
quarter of a minute, or a little more, died ; 
I took her out, but it was too late, for fhe 
never ftirred more. 

I pLEew out the artificial air from the re- 
ceiver, and then, another bird of the fame 
kind, being put into it, was very well; yet 
fhe ftaid there four minutes, 

Fuly 9. I rook a third receiver full of arti- 
ficial air, and put that bird into it,which in the 
former experiment had continued well, and 
yet feemed to be lively and found ; before fhe 
had been there a full quarter of a minute, fhe 
lay without motion, and being prefently ta- 
ken out, there appeared no fign of life in 
her. 

In the afternoon I put an adder into my 
fourth receiver, and within two minutes he be+ 
gan to be ill; and to gape and pant; yet he was 
not wholly deprived of motion tillafter 24. mi- 
nutes, Then after fix minutes more, which 
made up half an hour, I took the adder out 


3 


of the receiver, motionlefs as he was, and ex- 
pofed him to the free air; yet he did not re- 
cover life, 

Fuly to. THE adder remained in the fame 
ftate, and gave no hope of revivifcence, 


EXPERIMENT X. 


Ful 12, 1678. I put a bird into a re- 
ceiver full of air produced out of raifins of 
the fun; fhe died in $ of a minute, and 
though I teok her out prefently, yet fhe ne- 
ver ftirred more, 

Fuly 18. I LIKEWISE put a fhrew-moufe 
into a receiver full of air produced from rai- 
fins of the fun; but a thread, left on the 
edge of the receiver, hindered me from ftop- 
ping it clofe; yet the moufe prefently began 
to be very ill, and after two minutes he lay, 
as it were, without any motion; yet being 
taken out, in two or three minutes time he 
was well again. 


EXPERIMENT XI. 


Oéfob. 1, 1678. Axourt ten of the clock 
in the morning, I included a fhrew-moufe 
with common air, in a receiver fortified a- 
gainft the external air; about 11 the moufe 
was brought to fuch ftraits, that he could 
hardly breathe. I threw in another ftrong and 
lufty moufe into the fame receiver, and pre-+ 
fently put on the ftopple again : but becaufe 
the firft moufe had confumed fome of the air, 
it came to pafs, that the external air was for- 
cibly impelled into the receiver, and fo was 
able to difpel a great part of the air ftagnant 
there + and indeed, when this was done, the 
firft moufe feemcd to be much better, neither 
did it die much fooner than the other ; but 
both .of them died about noon. About four 


in the afternoon, I thruft a frefh ftrong moufe - 


into the fame receiver ; and left the external 
air might again expel the included air, I put 
him in very flowly and leifurely : the iffue 
was, that this third moufe lived not three 
minutes entire. 

WHENCE we may conjecture, that- that 
portion, of air, which hath once ferved the 
refpiration of animals, as much as it could, 
is no longer ufeful for the refpiration of ano- 
ther animal, at leaft of the fame kind. 


ExPerRIMENT XII. 


Tuis day in the morning I put fo great a 
quantity of pafte into an empty receiver, that 
in the afternoon J found the receiver full of 
factitious air: whereupon J thruft down a 
fnail into it, which prefently frothed very 
much, and did very often expand and again 
contract icfelf; but at length after four mi- 
nutes were elapfed, he ceafed to move at all ; 
yet I took him not forth, till hé had ftaid in 
the receiver an whole quarter of an hour, and 
then, being extracted, he feemed as if he 
had been quite dead; for though he were 
pricked with a pin, yet he difcovered no fign 
of life ; yet after another quarter of an hour, 

being 
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being alfo pricked with a pin, he made a lit- 
tle motion. 

I stew out the factitious air from my re- 
ceiver, and then thrufting in another {nail af- 
ter the fame manner as I did the former, he 
was very well in the receiver, and did not 
froth at all, 

We have a confirmation by this experi- 
ment, that factitious air is-a greater enemy: to 
animals, than a vacuum is. 


ExpeRIMENT XIII. 


Fume 22, 1678, Tis day, in the morn- 
ing, | put green peafe into an empty receiver, 
and towards evening the mercury had almoft 
attained to the height of ro digits. 

Fune 23. Tue height of the mereury was 
almoft 30 digits. 

Fune 24, Tue mercury did not as yet ex- 
ceed 30 digits in height: the cover did no 
longer ftick to the receiver, yet hitherto no- 
thing had efcaped out of tt. 

Sune 26. I incuuDED the fame peafe in 
the fame empty receiver. 

Fune 29. Wuxn Inow found, that the re- 
ceiver was filled with factitious air, J thrufta 
fnail into it, who put forth much fpume or 
froth, and did very often expand and contract 
his horns; but after fix minutes were elapied, 
he lay ftill, as if he had been dead, for two 
or three minutes ; then the receiver being 
opened, and the fnail taken out, moved him- 
felf a little, if he were pricked : whence it 
feems to follow, that air produced from peafe 
is lefs prejudicial to {nails than air from pafte. 
See Exper. XII. I blew new air into the re- 
ceiver, and a {nail then put into it did very 
well. 


In’ this experiment it feems obfervable,. 


that peafe do quickly produce air 2” vacuo ; 
but in the wonted compreffion of air they 
generate but little. 


ARTICLE VL 


Animals in vacuo. 


EXPERIMENT J. 
‘Yune 22, 1676. put a butterfly into an 

i empty receiver, and it 
was almoft three hours before fhe was wholly 
deprived of her faculty of motion: at length, 
perceiving him to lie unmoved, I let in the 
air into the receiver, and ina little time the 
butterfly recovered his motion. Then | 
bound him by one of his horns with a thread, 
and jo hanged him in the receiver, and then 
he was carried very freely from one part of it 
unto the other, by clapping his wings ; but 
after the air was extracted, the clapping of 
her wings was in vain, for fhe could not 
move the thread in the leaft, from being per- 
pendicular. 


ExrprerimMentT II. 


-Yuly 12, 1676, YESTERDAY I put two 


flies into a receiver, in which I left + of air, 
z. €. as much as would fuftain 10 digits of 
mercury : the biggeft of the flies feemed to 
die prefently, but the other, which was a 
a {mall bodied one, lived almoft twenty four 
hours. 

Wuen both the flies lay as if they were’ 
dead, I fuffered fome air to enter in, till the 
mercury was 15 digits high; and then the 
leffer fy began to move her feet, but the 
other continued ftill without motion. 

Frence it appears, that air highly rarefied 
may ferve for infects to breath in, and that it 
doth not kill them fo foon as artificial air. 


EXPERIMENT Ii. 


Mey 1. | put two fnails into_an emptied! 
receiver, and for’an whole hour they feemed 
to be well enough, and crept up to the top 
of the receiver; but in two-hours time, 
they fell down from thence, and lay without 
motion, 

Srx hours after they were firft put in, I 
took them out é@ vacuo, and within half an 
hour they began to move a little. During 
the time they were included, they produced 
near as much air as fufficed to fuftain the 
mercury in the height of + of a digit. 

Tuese fnails lived longer 7” vacuo than the 
others included in artificial air. Art. V. 
Exper. VT. | 


ExpERIMENT IV. 


Auguft 12, 1676, I put fly-blowings, or 
the egos of flies, into an empty receiver, to 
try, whether they would produce worms there 
or no. 

Auguft 14. I saw the worms were formed, 
but the air had crept into the receiver, fo 
that it could fuftain 15 digits of mercury. 

Hence it appears, that infects may be pre- 
duced, and may live, if not im vacuo, yet at 
leaft in air very highly rarehed. See Exper. 
VI. and VYII. 


EXPERIMENT VY. 


March 17, 1677, 1 put two equal quan- 
tities of frog-fpawn into two veffels of glafs, 
of equal bignefs; I left the one included in 
an empty receiver, expofed to the fun; but: 
the other, being in a receiver full of common 
air, I fortified againft the accefs of the exter- 
nal air. The frog-fpawn i vacuo did all 
{well into bubbles. 

May 2. No frogs were produced in either 
receiver, and that feed or fpawn, which was 
kept zm vacuo, remained {till full of bubbles ; 
but about three days ago all the bubbles va- 
nifhed, and the fpawn was changed into a 
certain green liquor. . 

Fuly 2, Our receivers remained in a win- 
dow, expofed to the noon-day fun; and fo 
fome water, that was mixed with the frog- 
fpawn, all in vacuo, and the very fpawn itfelf, 
was elevated into vapours, and afterwards 
fticking to the fides of the receiver, out of its 

own 


Phyfico-mechanical Exp nriMENTs. 
_Hewnce it appears, that thofe, even very 
diminutive animals, are alfo affeéted with the 
prefence and abfence of the air. 


own veflel, ‘was there condenfed ; but the 
veffel kept in the common air, ftill contained 
all its water, together with the feed or 
fpawn. : ae 


ExPERIMENT VI, 


Auguft 16, 1677. I pur fiies-eggs into an 
empty receiver. 

Augufi 29. WHEN no Worms were pro- 
duced out of them, I gave admiffion to the 
air to enter into the receiver, and left all 
things in the fame polture, to try, whether 
the eggs chad loft their faculty of producing 
worms, 

Sept. 9. Tue eggs produced nothing. 

Tuis experiment, if it be compared with 
Exper. IV. feems to fhew, that infects may 
be generated, and may live in air highly ra- 
refied, but not atall zs vacua. 


EXPERIMENT VII, 


Fune rs. I shut in a frog in an emptied 
receiver, at about feven of the clock in the 
evening, ; about nine the frog died. 

June 16, I repeated the fame experiment, 
and again perceived; that the- dead frog, in 
two hours fpace, had produced fome air, ra- 
ther than confumed it, 

Fune 18, Tne frog, left hitherto im vacuo, 
was {wollen very much; but the air now en- 
tering, made her far more flaccid and lank, 
than fhe was wont to be. 

We are inftructed by this experiment, that 
a receiver void of artificial air, is lefs hurtful 
to the life of fuch kind of animals. See 
Exper, TV. and VII. of Art. V. | 


ExPERIMENT VIM. 


Auguft 3, 1678. I-puv fy-blowings fick- 
ing to flefh, into an emptied receiver. 

4uguft 12. No worms were generated from 

em. ae 

Auguft 15, PERcetvine’ no change in the 
egps, I opened the receiver, to try, whether 
they would yet be generated in the free air. 

Sept. 15. Notuinc was produced ftom 
them. | 

We have a confirmation by this experi- 
ment, that animals, which may be generated 
and live in highly rarefied air, yet are killed 
in vacuo, See-Exper. IV. _ 


Expertment IX, 


Auguft 22, 1678, I inctupep vinegar full 
of fmall eels, or vinegar-worms, in an emp- 
tred receiver, | = 

Auguf.29, The worms were ftill moved, 
yet. they. were fewer than in the beginhing. ~ 

. Sept. 6. ¥usterpay fome of thofe worms’ 
did till move -in our vinegar, but this day I 
could not fed one ; Whereupon taking a 
microfeope,-I found them: all dead : but in 
the vinegar, awhickI had left in the open air, 
the eels made as brifk motions as at the begin- - 
ning. - 

sVOL. LY ert 


° 
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ARTICLE VI. ~ 
Fire in compreffed air. 
Experiment I, 


May 14. WV roox a perfumed cone, of that 

I nature, that bemp once kin- 
dled in the free air, it is wont by deéprees 
wholly to be tonfurned; and put it into a 
receiver firmly ftopped with a fctew 3 and { 
intruded air into it, till the mercury came to 
t20 digits above its -worted Height, and then 
putting to my burning ‘glafs,' I kindled the 
cone, which prefehtly datkned all its receiver 
with {moke, and after fome time ? parts of 
t digit thereof in length were reduced to 
afhes : yet takmg out the cone, and blowing 
away the afhes, I found otly the fuperficies 
thereof confumed, but the inner patts were 
untouched, 
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I iwcfupep another cone of the fame fort . 
in a much greater receiver, but I did not . 


comprefs the air therein: the cone, fired by 
the fame burning-glafs, was not taken out, 
till all the fumes were abated and fallen 
down 3 yet much lefs of this cone was burnt 
than of the other. 


 —Expertmenr IL 


May 19. I wzicuep a perfumed cone ex- 
aétly, and then firmly included it in a re- 
ceiver with common air, and I kindled it by 
the help of my burning-glafs. When the fumes 
were condenfed, I took the cone out of the 
receiver, and weighed it agains the lofs of 
its weight was almoftone grain. Then I got 
me many pieces of paper, each of them of 
the felf-fame weight, which I prefumte to call 
paper-grains, 

AFTERWARDS the fame cone, obferving 
the fame cireumftances, was again included 
and kindled ; but firft I had intruded air into 
its receiver, as much as could fuftain go digits 
of mercury: and thus, by means of a pair of 
{cales, I fourid the lofs of weight this time 
was four times more than of the former, for 
the cone was lighter by four paper-grains. 

From this experiment it feems to follow, 
that the confumption of matter 1s fo much the 
greater, by how much the greater quantity of 
air is contained in the recéiver. 


ExperrMentT II. 


May 7, 1677, 1 incLupep a perfumed 
cone in a receiver firmly ftopped by the help 
of'a {crew ; and, the air being compreffed to 
fuftain 60 digits of mercury above its wonted 
preffure, I fet fire to it with my burning- 
glafs; the cone being afterwards taken out, 
had loft three paper-grains and an half in 
weight, 

Ll I RreE- 
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I nepgatep the fame experiment, but in 
dir fo compreffed, that the mercury reached 
to 120 digits above the wonted preffure : 
then the cone was 7 3 paper-grains lighter ; 
and fo, though the quantity of the air was not 
double, yet the confumption of the matter 
by the firé was mioré than twice as much as 
that was in the former experiment. 

May 17. YT ireratep the fame expert- 
ment in air comprefied to fuftain 97 digits 
of mercury, and then the lefs of weight 
feemed to be fix paper-grains. a 

By all thefe experiments we are taught, 
that the matter is fo much the more confumed 
by the fire, by how much the compreffion 
of the air in the receiver is the greater yea, 
the confumption feems to have a greater pro- 
portion to the confumption, than the com- 
preffion hath to the compreffion. 

May 18, 1677. I inctupED a perfumed 
cone as before, in a recciver feven times 
larger than that, which I ufed in the former 
experiments, and I immitted no air at all in- 
to it. The cone kindled there loft 33 pa- 
per-grains of its weight, and no more ; 
whereas, in the fame quantity of air, if it 
had been reduced to a fifth part of its {pace, 
the cone would have loft 10 grains, viz. by 
obferving the proportion of the confumption 
made before in air, fuftaining mercury to 
120 digits above its accuftomed height, (7. ¢.) 
air reduced to a fifth part of its {pace. 

From this experiment it feems to follow, 
that the fame quantity of air, if it be reduced 
to lefs than its accuftomed fpace, on that ac- 
count alone caufeth a greater confumption, 
a if it had remained in its wonted expan- 
ion, 


ExPpERIMENT IV. 


May 19, 1677. I REPEATED the experi- 
ment Jaft defcribcd, in the fame receiver, 
clofely hopped with a fcrew, that nothing 
might go out or in. The cone loft one paper 
grain and a quarter only of its weight; whence 
I fufpect that it was noc well kindled. 

May 21. I maps the fame experiment, af- 
ter the. fame manner. This day the cone 
was lighter by four paper-grains ; whence I 
more certainly collected, that 1t was not well 
fet on fire in the former experiment. 

May 23. I repeaTeED the fame experi- 
ment twice, but do fufpect, that the cone was 
not well kindled, feeing at one time it loft 
only 4, and at another time one paper-grain 
of its weight. 

May 24. I rrrep the fame experiment 
again, and this day alfo the lofs of weight 
was found only one paper-grain and a quar- 
ter, Then I opened my receiver, and hav- 
ing wiped and cleanfed away the foot, I ite- 
iated the experiment, and then the cone 
took fire very well, for the lofs of its weight 
amounted to fix paper-grains and an half, 

I rrrep the fame experiment again in an 
uncleanfed receiver, and then the cone loft 
only three pap2r-grains in weight. 

May25..rreratep the fame experiment in 


a receiver well wafhed, and the cone wag 
lighter by fix paper-grains and an half. 

I maps the fame experiment in the like 
manner, and in a well cleanfed receiver, and 
the cone loft {even grains and an half of its 


weight. 


I rriep the fame experiment again, in an 
unwafhed receiver, and then I could nog fuf- 
ficiently kindle the cone, 

May 26. 1 Trip the fame experiment in 
an unwafhed receiver, about the middle of the 
day, the fun being clear and clouded with 
no mifts ; and I removed not my burnine- 
glafs from kindling the cone a long time, 
fo that it took fire very well, and became 
eight paper-grains lighter, 

By thefe experiments it is manifelt, that 
the quantity of a cone to be confumed in the 
fame quantity of air, is not fixed and certain, 
but forhetimes greater, fometimes leffer, as 
the cone fhall be more or lefs kindled : be- 
fides, the imyperfect mixture of the matter 
may caufe fome difference ; yet, it feems cer- 
tain, that fire is more ea(ily kindled in com- 
prefied air, than in common; and the con- 
fumption will be the greater in a certain 
quantity of air, if that air be reduced into a 
narrower f{pace, than if it enjoyed its wonted 
expanfion. 


EXPERIMENT VY, 


May 22. I pur a perfumed cone into 2 
receiver made for compreffing the air ; and 
intruding the air till the mercury ftaid in 30 
digits above its wonted preffure I kindled 
the cone, and found its weight to be abated 
1 of a paper-grain. 

May 23. I Mave the fame experiment a- 
gain, after the fame manner, and in effect, 
with the fame fuccefs, 

I rriep the fame experiment again, but 
the conc took not fire well, Whence we 
we have aconfirmation, that fire is more e2- 
fily kindled in air much compreffed, than in 
common air, or that, which is but a little con- 
denfed. 

Trreratep the fame experiment, and af- 
ter I had removed my burning-glafs from 
kindling the cone, whilft I was intent to fee 
whether the cone would proceed to be con- 
fumed; the receiver brake into 100 pieces, 
fome of which ftruck my head, and wounded 
it: which paffage I mention, that fo no man 
may be confident his glafs will not break 
whilft he is about thefe experiments, becaufe 
he hath found, that at other times it hath re- 
fifted a greater preffure. For this very glais 
of mine, had contained air four times more 
comprefied, very well. See Exper. III. Yea 
in Exper. VI. of Art. I. it had refifted air 
fuftaining 198 digits of mercury above its 
wonted height ; yet, now it was broken by a 
preffure more than fix times lefs : and there- 
fore, whilft a man looks into fuch receivers, 
his head had need be fortified with fome per- 
forated or pellucid muniment and defence to 
preferve it from a blow. 


ARTICLE 


Phyfico-mechanical EXPERIMENTS. 


ARTICLE VIII 


Fire ufed to produce air. 


Experiment I, 
Fane 4, 1676. WF BuRNT paper, befmeared 
with fulphur iz vacuo, 
and found, that it produced fome air, which 
air was not at all diminifhed for two whole 
days. 
THAT air is to be afcribed to the paper, 
for no air is produced out of fulphur alone. 


II. 


Funes. I surnr harts-horn in vacuo, 
and found, that the fumes iffuing therefrom 
did contain fome air in them. 

TueEse two laft days, I iterated the fame 
experiment, and always obferved, that air 
produced from harts-horn, was in a fhort 
time in part deftroyed ; but that, which pre- 
ferved the elaftic nature of air for a full hour 
after the burning-glafs was removed, feemed 
afterwards not to lofe it at all. 

June tg. 1 Took the harts-horn out of the 
receiver, and found no volatile falt, but 
only a fostid oil to be produced therefrom. 


EXPERIMENT 


EXPERIMENT IJII, 


June 21.. 1 Burnt amber im vacuo, and at 
firft I could not find, that the fumes did 
afcend above the height of one digit; and 
yet in a receiver full of air, they would be 
carried up to the top of the receiver, and 
from thence be reflected downwards ; yet af- 
terwards, even in the vacuum itfelf, the 
fumes reached almoft to the top of the recei- 
ver, but the mercury was not at all changed in 
its gage. 

Fune 22. Tuis night a great deal of that 
water, in which I had immerfed the receiver, 
found a paffage into it, though the cover was 
fo well fitted to the aperture, that I never 
perceived any water to get in betwixt them 
before. Hence a fufpicion arofe in me, that 
fome volatile falt had probably attracted (if 
I may fo fpeak) the aqueous parts, by reafon 
of the congruity betwixt them. 

July 8. I sviut kept the receiver immerg- 
éd in water, but no more water entered in, 
as if the falts being wafhed away, the exter- 
nal water, being deftitute of affiftance, coiild 
no longer creep in: but that agreement be- 
tween the fumes of the amber and the parts 
of the water had need of a confirmation by 
a great many more experiments. 

Hence it appears, that amber produceth. 
no.air, no not though it be burnt. 


EXPERIMENT IV. 


' Fan. 18, 1677. I pur two drachms of 
camphire into an empty receiver, and the 
commiffure of the cover with the receiver 


3 


being fortified againft external air, I put 
the camphire on a digefting furnace. 

Jan. 19. THE camphire was fublimated 
into flowers, but no air was produced. 


EXPERIMENT V. 


May 24,1676. Linctupep fulpbur viviin 
in an exhaufted receiver, and melted it by the 
help of my burning glafs, but found, that the 
fumes, produced therefrom, did contain no 
air in them, becaufe the mercury did afcend 
to the aperture of its gage, as it ufeth to do 
while the receiver is evacuating: yet when 
the receiver was cooled, the mercury return- 
ed to its former height ; and therefore I think 
that change proceeded only herefrom, be- 
caufe the air, included in the fealed leg of 
the gage, was rarefied, and drove the mercu- 
ry into the other part. 


EXPERIMENT VI. 


July 19. Havine included pafte nine days 
ago in vacuo, and perceiving, that it now con- 
tained no more air, I endeavoured to fire it 
with my burning glafs. The fubfiding fumes 
had tinged the fuperficies of the pafte with 
a curious yellow colour; and befides I con- 
jectured, that fome air was ‘produced, becaufe 
the receiver, which before was ftraitly joined 
to its cover, was now with eafe plucked 
therefrom. 


ARTICLE IX. 


Concerning the produttion of air in vacuo. 


EXPERIMENT Ih 


Sept. 9, 1676.  Exuausrep the air out of 

| a receiver half full of dried 
grapes, and fortified it againft the external 
air. 

Sept. 10. In 24 hours time the height of 
the mercury was $. 

In two days time the afcenfion of 
lt was 4, 
The afcenfion of the mercury 
was +, 
The afcenfion of it was 3. 
22. The afcenfion of it was 4. 

27. The afcenfion was $. The height 

three digits, 

Ofob. 11. The height of the mercury was 

now about fix digits, 

Sept. 9, 1676. I put dried figs into a re- 
ceiver, and filled about half of it with them, 
and then I extracted the air, till the mercury 
ftaid in the height of three digits. 

Sept. 10. No air was produced, 

' Sept.17. PERceIvine no air.to iffe out 
of the figs, I opened the receiver, 

By this experiment we learn, that dried 
fruits, put into an exhaufted receiver, do 
produce very little air with rene 
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ExPBRIMENT IE. 


Ag. 53 1676. § inchupzp pears and 
apricocks im vacuo. 

Aug. 6. In 38 hours time the mercury 
reached two digits; in 10 hours more it 
+eached the third digit, Its height was three 
digits. _ 

Aug. 7. The height of it was five digits. 

8. The height of it was 6 #. 
g. In 14 hours fpace the mercury 
mounted 3 Its height was 7 4. 


ro. F- 8 4 
oa | ; 104 
12.7 |124 
13. 14.4 
14. | 16 
15.. ; } 18 
16. { . ° 20 
18. The height of it was oe 
19. | 29 
2c. | 317 
21. 32% 
22. 34 
23. 35 
26. : 38 + 
g. The height of the mercury was 41. 


: 2 

Sept.y. The height of the mercury was 
2 Fe! : 

4. T he height of it was 44. 

y. The three days laft paft being hot 
ter than the foregoing, the afcen- 
fion of the mercury was 24. Its 

- height was 46 5. _ 

. The height of the mercury was 


2° 

. The merctiry was depreffed ; its 
height was only 44 digits. 
. Fhe mercury was by degrees again 
mounted to the 48th digit. 
The height of the mercury was 
OF” 

The mercury afcended by degrees 
to the height of $2 +. 

The apricocks were reduced to 
water ; the fkin was fevered from 
the pulp, yet no more air was 
: produced. 

Fan. 10, 1677. WHILSF it was a very 
hard froft, the mercury came to the height 
of 57 digits: but when the thaw came, it 
was depreffed to 23. Whether the ftrength 
of the froft opsned fome way for the air to 
get out, I know not. 

March 3. Tue mercury could afcend no 
higher, becaufe the air was got out, This 
day I found the receiver tumbled on the 
ground, and the apricocks, when the froft 
was broke, were putwified, and had loft their 
colour. 

From this experiment it feems to follow, 
that apricocks do produce air almoft as eafily 
in their wonted preffure, as 24 vacuo. 


27> 
Nov. 5. 


28. 


EXPERIMENT Til. 


Fune 20, 1676. -L- put four cherries into 
two. empty receivers, and obferved altogether 


the fame circumftances in them both; fave, 
that in the one, the cherries were whole; in 
the other, cut afunder. In two hours fpace 
the whole cherries had impelled the mercury 
into the gage to the height of 1o lines; and 
the diffected cherries to about 20. 

June 21. In 24 hours fpace the mercury, 
which was in the receiver containing the 
whole cherries, came to the height of three 
digits; but in the other receiver the mercu- 
tial gage was fpoiled. 

June 26. THE whole cherries had not yet 
preduced fo much air, that could fuftain 15 
digits of mercury ; but the diffected cherries 
had wholly filled their receiver with air. 

Fuly g. Ts day the receiver of the whole 
cherries was removed from his cover: I did 
eat one .of the cherries, and its tafte feemed 
pleafant enough. I included the reft again 
in vacuo; many of them were broke, and in 
one hours {pace they impelled the mercury 
to afcend to the height of about two digits. __ 

July 10. Tuese laft 24 hours the mercu- 
ry afcended not; whether the gage was pre- 
judiced, I am not certain, 

July 15. Tuts day I found the cover fe- 
vered from his receiver, and fo it was clear, 
that the gage was fpoiled or hurt. 

THis experiment gives us a probable con- 
fequent,, that fome diffected fruits do fooner 
produce their air than whole and undivided 
ones, 


ExPERIMENT IV. . 


Fine 9, 1676. | put cherries (not acid 
ones) into an empty receiver, and within 
one hour I found as much air produced from 
them, as fufficed to fuftain 3 of a digit of 
mercury. 

Sune 10. In +8 hours the mercury feemed 
to have come to the height of 11 digits. 

Fune 1. Our fruits produced air Jefs and 
lefs capioufly ; fo that this day, towards the 
evening, they came not up to the height of 
15 digits. 

Fune 12. Now the mercury was a little 

higher than 15 digits. 

13. The height of the-mercury was 
22 digits. 

16. The mercury yet came not up to 
30 digits, 

18. Perceiving no more air to be pro- 
duced from my fruits, I opened 
the receiver. 

Sucw a {mall production of air feemed 
very obfervable to me, becaufe I had found 
by experience, that fruits of the fame kind 
in France had filled their receiver in two 
days time: it may probably come to pafs, 
that fruits of the fame kind, in feveral coun- 
tries, may differ much amongft themfelves, 


ExPERIMENT V. 


June 12, 1676. I pur cabbages cut in 
pieces into an empty recipient with a mercu- 
rial gage, and in one hougs fpace the mercu- 
ry had made one line. 

| June 
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Fune 13. The mercury was now come al- 

moft to the height of 10 digits. 

17. The mercury was come almoft to 
the top of its gage, and the re- 
ceiver being opened, I found the 
cabbages little altered. 

19. The cabbages being left two days 
in the open air, were wholly cor- 
rupted and blackifh. I put them 
again in vacuo, to try, whether 
the putrefaction begun would 
promote, or elfe retard the pro- 
duction of air. 

19. The mercury in half an hour ran 

up + of a digit. 

. For three whole days the mercu- 
ry got higher only 10 lines. _ Its 
height was 1 and ; of a digit. 

23. Finding, that the cabbages pro- 
duced no more air, I took them 
out of the receiver: their fmell 
was very bad. 

Hence a fufpicion arofe within me, that 
bodies, when they putrefy, have already pro- 
duced almoft all their air. 


EXPERIMENT VI. 


May 29, 1676. I roox pieces of orange 
weighing four ounces, and put them into a 
receiver capable of holding 10 ounces of wa- 
ter, and I exhaufted the air. 

June 10. Tis day the receiver was remo- 
ved from his cover by the force of the pro- 
duced air; fo that I took out the oranges, 
and prefently put them into another empty 
receiver capable of containing eight ounces 
of water, and the mercury, within half an 
hour, was elevated to the height of one half 
digit. 

June 13. Tuat fudden afcenfion of the 
mercury was not durable, for it yet came 
not to the height of two digits. 

Fune 16. Tue mercury, the laft 24 
hours, afcended about three lines, 

Fune 21, THe mercury, thefe laft 24 
hours, did not afcend the fpace of one line. 

Fuly 18. I PERCEIVED no more alteration 
was inade in the height of the mercury; but 
fome mouldinefs appeared, though I am cer- 
tain, that no air from without had found any 
ingreis into the receiver. 


EXPERIMENT VII. 


April 27, 1676. I pur a tulip into an 
empty receiver with a mercurial gage; but 
before it was fortified againft the external air, 
fome air had got in, enough to fuftain two 
digits of mercury. 

May 2. Tue tulip. which firft {eemed ftri- 
ped with fundry colours, was now wholly 
changed into a dark red, and was moift: it 
produced very little air. 


ExrperRrIMEnNT VIII. 


April 22, 1676. Teur half of a lemon in- 
to. an'empty receiver, with a mercurial gage 
Vou. IV. 


fo fhort, that the mercury could not rin up 
the {pace of three digits, 

April a4, In two days fpace the mercury 
came to the height of one digit 
and a half, 

25. The mercury was now two di- 
gits high. 
27. Yefterday the mercury made four 
| lines, but this day only one, 
29. The two laft days the mercury 
mounted higher by one line, 

May 3. In four days fpace the mercury af: 
cended one line and a little more. 

May 3, 1677. THE mercury came to the 
top of its gage, yet no air got out; but the 
lemon was little altered. 

Jan. 1, 1678. As yet no air efcaped out 
of the receiver; but the lemon had contract- 
ed a yellow colour, and moifture therewith. 


EXPERIMENT IX. 


March 16, 1677. I put two apples of the 
fame fort in two empty receivers; one of the 
apples began to putrify before, the other was 
only bruifed with a few blows. 

May 15, 1677. As yet the fruits were in 


very good cafe; but this day that apple, -’ 


which was bruifed, appeared wholly rotten, 
and the receiver was forced from his cover ; 
the other apple remained without any change. 

fug.20. 1677. THat apple, which before 
began to be rotten, fuffered no farther altera- 
tion; but this day finding, that the receiver 
was pulled from his cover, and fearing left 
the apple would be fpeedily putrified, I took 
it out: its tafte was grateful, but fubacid, 
as if it had been fermented; but the pulp 
inclined to the confiftence of meal. 

From this experiment it feems to be con- 
firmed, that fruits have produced the greateft 
part of their air, when putrefaction begins to 
alter them ; feeing the putrid apple did not 
fill its receiver but in a much longer time 
than the other apple. See Exper, V. of this 
article. 


EXPERIMENT X. 


May 17, 1676. I pourED two equal quan- 
tities of milk into two gla{s receivers of equal 
bignefs; the one I left in the free air, the 
other I included to be kept in an emptied 
veffel with a mercurial gage. 

May 18. Tue cream did {wim on the top 
of that milk, which was left in the free air ; 
but that, which was iz vacuo, was only co- 
vered with bubbles, and the gage was not 
changed atall, , 

"May 19. Tue bubbles fwelled more and 


more, and the mercury in the gage was a lit-° 


tle higher. 

May 20. Fue bubbles iz vacuo {welled yet 
more, and that milk feemed curdled; but 
the other, in the free air, was manifeftly curd- 
led. The mercury 7” vacuo came almoft to 
the top of its gage, 

May 22. Tue milk in vacuo proceeded to 
generate air more and more, and now it evi- 
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dently appeared to be curdled ; whence it is 
manifeft, that the coagulation of milk, when 
the air is taken away, is retarded. Now al- 
moft all the bubbles were broke. 

Fune 20. THe milk iz vacuo was no lon- 
ger covered with bubbles, and remained ftill 
coagulated inthe fame ftate. But the milk 
in the free air ftank filthily, and was full of 
worms : when it was put on the engine, and 
the air extracted, it did emit many very great 
bubbles for a long time; and the worms did 
move themfelves very vehemently, but not 
one of them died in four hours fpace. 

May 19, 1677. THREE or four months 
ago, fome whey iz vacuo was poured out of 
a veffel into a feceiver, and it feemed clear 
and limpid like water; yet there was whey 
enough left in the veffel to feparate the bu- 
tyrous from the cafeous part at a fufficient 
diftance. 

Tris day the milk ftagnant in the recei- 
ver feemed to have got out of it; fo that 
it is clear, that the air in the receiver was of 
greater force than the external air, for the 
cover alfo was forced from the receiver. To- 
wards night I took that milk out of the re- 
celver, and found it to be acid both in f{mell 
and tafte, yet it was not unacceptable to the 
palate; but after a fhort time, the whey, 
which hitherto had remained limpid between 
the cafeous and butyrous part, began to dif- 
appear, and to be blended with the reft. 

May 24. Txis day the butyrous part was 
wholly vanifhed, though as yet it had fuffer- 
ed no fenfible mutation ; but the milk began 
to fmell amifs, | 

Fune y. Our milk had not yet contraéted 
the worft of fmell, neither had it produced 
any worms, but it grew dry by degrees; and 
this night the mice eat 1t up, as perhaps they 
had done the butyrous part before. 

Tus is the ftory of my preferved milk, 
in which thefe four things feem meft obfer- 
vable. Firft, that the coagulation of milk, 
when air is extracted therefrom, is fomewhat 
retarded. Secondly, the weight of butter, 
or of whey, or cheefe, is not the fame in 
the air, as it is iz vacuo; for in the air they 
are mixed one with another confufedly : but 
in vacuo one {wims on the top of the other. 
Thirdly, the putrefaction of milk, when air 
is extracted, is hindered or very much re- 
tarded, Fourthly and laftly, milk, by long 
continuance i# vacuo, 1s made unfit to gene- 
rate worms, even In common air, 


EXPERIMENT XI. 


Sept. 5, 1677. I roox the fame receiver 
and the fame veffel, which I ufed before to 
preferve milk é# vacuo, and I included urine 
therein, after the fame manner as I had done 
milk before. The quantity of urine was 
three ounces and three drachms, or there- 
abouts; and the receiver was only capable of 
holding ro ounces of water. 

Sept. THE mercury reached to the 
height of almoft two. digits. 


3 


Sept. 8. THE mercury was this day fome- 


what higher than yefterday. 


Dec. 5. THe mercury afcended not above 
three digits in height, and for the whole 
month paft was not changed at all. The 
urine feemed not all to be altered. 

Dec. 6. User other urine under a receiver, 
not fortified againft the external air. 

Dec. 16. THE urine iz vacuo fill kept un- 
altered, but the other in 30 days time feemed 
turbid, and to have contracted fome moul- 
dinefs in its fuperficies. 

THIs experiment, compared with the for- 
mer, gives us a probable inference, that urine, 
which is an excrementitious humour, contains 
lefs air in it than milk, which is alimental. 

Moreover the efficacy of the air to cor- 
rupt urine feems very obfervable. 


EXPERIMENT XII, 


May 19. 1 roox pafte very much diluted, 
and without leaven, and put it in a glafs vet- 
fel into an empty receiver; and though the 
veffel, which contained it, were not half full, 
before all the air was exhaufted, yet the pafte 
had {wollen above the brims of the veffel. 

May 20. Tue pafte continued to fwell 
more and more, and was interfperfed with 
many cavities. 

May 22. Turis day the pafte was much 
more tumid than before, and much air was 
generated therefrom. 

May 23. Tuts day in the morning I found 
the cover fevered from his receiver, by the 
force of the produced air, and fome of the 
pafte was f{pread above the edges of the re- 
ceiver; yet its fwelling was fomewhat abated, 
In the afternoon, its tumidnefs was much 
more abated, yet it took up twice more room 
than it did before it was put into the re- 
ceiver, The tafte of it was not acid, and 
therefore I think that bread, thus made, is 
very light, 


EXPERIMENT XIII. 


. July 20, 1676. I rook a quantity of beef, 
and put it into an exhaufted receiver forti- 
fied againft the external air; and likewife I 
put another equal quantity of beef into a re- 
ceiver, neither exhaufted nor clofely ftopped. 

July 21. In thirty hours fpace, the ex- 
haufted receiver was all filled with air, fo 
that I fufpected fome air had got in; and 
therefore I included the fame beef again, and 
fo clofed it, that there was no fear of the 
ingrefs of any external air. 

Fuly 22. In fourteen hours fpace the mer- 
cury came to the height of 14 digits, 

uly 25. For three whole days and more, 
the beet did not produce fo much air as 
would fill one half of the receiver. 

July 26. Tris day the receiver was fe- 
vered from his cover; and in one hour’s 
{pace, I perceived, that the beef, being again 
included iz vacuo, had produced air, which 
fufficed to fuftain 10 digits of mercury. 


July 28. 
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July 28. | rounpn the receiver again filled 
with air, and re-exhaufting it, much air was 
in a fhort time again produced from the 
beef. 
uly 30. THe receiver being again filled, 
I included the beef again zz vacuo, and found, 
that the air produced from it in one hour’s 
{pace was able to fuftain 10 digits of mer- 
cury. | 

ug. 1, Tue receiver being this day filled 
again, the beef ftank fo filthily, that we 
thréw it out of doors. 7 

Hence it appears, that flefh, whilft it pu- 
trifies, doth produce much more air, than 
before it putrifies; buit it is otherwife with 
fruits. See exper. g. of this artic, 


EXPERIMENT XIV, 

Fuly 18, 1676. I pur fome goofberries, 
which I had kept long in receivers to produce 
air, into a vacuous receiver. 

Wiruin halfan hour the mercury afcen- 
ded to the height of one digit. . , 

In an hour and half’s time, the mercury 
mounted to another digit. 

July 19. Iw twenty-four hours time the 
receiver was almoft all filled with air. 

July 20. Tue cover was forced from his 
receiver, and much juice had run out of the 
receiver, 

July 29, Yvert the fame goofberries in a 
receiver, not hitherto fortified againft the 
external air; but this day I included them 
again in vacuo, to try, whether they could 
produce any more air. 

Fly 30. In fixteen hours time, the goof- 
berries drave up the mercury a digit and + into 
the gage, . 

Jub 30, 1677. Tue goofberries could not 
wholly fill the receiver, and they always 
remained in the fame ftate; but 3 while fince 
they had almoft loft their red colour, and 
inclined to white. 

From this experiment it feems to follow, 
that thefe fruits, after they have produced all 
their air, admit very little alteration ; as if 
that air itfelf were the caufe of corruption. 


EXPERIMENT XV. 
ug. 23. 1 pur pears into a vacuous re- 
ceiver with a mercurial gage ; and before the 
receiver could be well fortified againft the 
ingrefs of the air, the mercury was come to 
the height of one digit and an half. 
In two hours fpace the mercury afcended 
four digits; its height was almoft fix. 
Mug. 24, The height of the mercury was 
twelve digits, 
4ug.25, The height thereof was fixteen, 
Aug. 26. 18 
| ar 


r° 

Tv 
> 
t 


Lae 
30 
ee b The height of it was | - 


On Bos 


8 
47 
57 
Q 


3 
4 
4 
») 


Sept.7. The height of it was the fame, 
becaufe fome air had efcaped ; but I pre- 
vented that for the future. 

8. The height of the mercury was 53. 
g. The height of it was 54 }, 
| 10. The height of it was 58. 

Sept. 12, Yefterday the mercury perfifted 
in the fame height; but this day it feemed 
to be depreffed: whence I conjeéture, that 
fome air had got out. The height of it was 
537. 

Sept.13, I tranfmitted the air into another 
receiver: the height of it was 32+. 

Sept. 16. I perceived, that the air had got 
out; and opening the receiver, I found the 
pears very rotten. 

THeEsE pears produced their air irregularly 
enough, fometimes quicker, fometimes more 
flowly. 


Experiment XVI. 


Sept. 17. I put dried plums into an evacua- 
ted receiver. 

Sept.19, The mercury feemed to have 
afcended a little. 

Sept. 22. [perceived not that the height of 
the mercury was any more altered. 

Nov.8. Waen I faw, that the plumbs pro- 
duced no more air, I opened the receiver. 

By this experiment we have a confirma- 
tion, that dried fruits are very unfit to pro- 
duce air, 


EXPERIMENT XVII. 


Sept. 28. I put frefh nut-kernels, cut into 
pieces, having thrown away their fhells, into 
an evacuated receiver, with a mercurial gage. 

Sept.29. The mercury afcénded a little. 

o. The height of it was two digits, 

Oéf0b, 5. The mercury proceeded to afcend 
by degrees: the height of it exceeded fix 
digits. 

Ogtob. 15, The height thereof was ten 
digits. 

Offob. 22. The height of it was fifteen. 

Nov.28, The mercury was come to tlie 
height of twenty digits, or a little more; 
but this day the receiver was caft down and 
broken, and the nut-kernels thrown about - 
they were kept very well, both as to colour 
and tafte. 

Hence -we may conjecture, that air with- 
out fenfible putrefaction may be produced 
from fruits, even of an hard confiftence. 


ARTICLE X. 


Concerning the produttion of air above its 
wonted preffure. 


EXPERIMENT I, 


Included new peafe in a receiver, with a 
glafs full of raifins of the fun bruifed, 
and mixed with water; I did not exhauft the 

air. 
Towarps 


136 
Towarbs evening the mercury had moun- 

ted to twelve digits ; but a great part of that 

air was produced from the raifins, not from 


the peafe. 
‘  -June 22. The height of the mercury 
was 49. 
June 24. 73 
a The height of it was 
28. 100 
The peaie did, as it were, fweat, and grow 
yellow. 
June 30. The height of the mercury was 


110. 

Fuly 1, The mercury afcended not, yet no 
air efcaped out. 

4. The height of ‘the mercury was 


124. 

4, The height of it was 140. 

July 10. The height remained the fame, 
but the liquor, which diftilled or 
fweat out from the peafe, got 
out. 

12. New liquor was produced from 
the peafe, but the mercury con- 
tinued in the fame height. 

Fuly 13. The liquor got out of the receiver, 
and fome air befides; whereupon IJ fet the 
fcrew, and new liquor being in a fhort time 
colleéted did fortify the cover within. 

July 15. Tuts day the receiver was broken 
in pieces ; but the peafe being fofter than or- 
dinary, were eafily ftript of their hufks, as 
if they had begun to be boiled: they kept 
their ordinary tafte. 


ExperrmenT UI, 


Sept. 15, 1676. I put unripe plumbs into 
a vacuated receiver ; but before the receiver 
could be guarded againft the external air, the 
mercury had already afcended to the height 
of one digit. 

Sept.16. Iw twenty-four hours time the mer- 
cury ran up five digits; its height was fix 


digits. 

Sept.17. The height of the mercury was 

7 g y 

eight, 

Sept, 18.7 10 

“a E 

a b Th height of it was } . 

24. | 19 

26. | 23 

28. 3 26 


Oéfob. 1. The height of the mercury was 30 
4. The height of it was 31: it was 
fomewhat cold. 


Oitob. 5. 32 
7’, The height of it was<33 | 
i 33 3 
II Same. 


Offob.15. Thefe two laft days, the cold 

being abated, the mercury 
afcended more fpeedily : its 
height was 37. 


3 
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Offob. 7) r 38 
19. 397 
22. 41 
- The height of it was 43 
Nov. 2 | 4 
5: 47 
20.° L53 


In this experiment, the air feems to be pro- 
duced fometimes regularly enough, and at 
other times anomaloufly. 


ExPERIMENT III. 


Fuly 6, 1676. I put goofberries into an 
emptied receiver; but before it could be 
suarded againft the external air, it had en- 
tered in, and impelled up the mercury to 
the height of half a digit; and afterwards in 
half an hour, the air produced from the goof- 
berries had impelled it up to another femi 
digit. 

In feven hours time the mercury alcended 
four digits higher: it ftaid in five. 

July 7. In fourteen hours {pace the afcen-- 
fion of the mercury was two digits and 4. 

In ten hours fpace the afcenfion of 
it was 22. 
Fuly 8. In fourteen hours the afcenfion of 
the mercury was ¥ 4. ; 
In ten hours the afcenfion of it was 
two digits, 
Fuly 9. In fourteen hours the afcenfion of 
the mercury was 2 1. 
In ten hours its afcenfion was 14. 
In fourteen hours the afcenfion of 

it was I 2, 

In ten hours the afcenfion of it was 
three. 

In twenty-four hours the afcen- 
fion of the mercury was four. 
In twenty-four hours the afcen- 
fion of the mercury was four. 
Now the mercury was brought to 

its wonted ‘giao . 
Fuly 13. Tus day in the morning, I found 
the cover to be broken; and becaufe it was 
faftned by a fcrew, that it might not be fe- 
vered from the receiver, I fufpected, that ir 
was broken by the force of the internal air : 
I fubftituted another cover in its place, 

July 14) 15, 16, 17, 18. I perceived no 
change in the height of the mercury, becaufe 
the cover was not exactly fhut; and there- 
fore I took out the fruits, and put fome part 
of them into another evacuated receiver, and 
the reft I ftopped up clofely with common 
air, that nothing might get out. 

In four hours the afcenfion of the 
mercury was four digits, 

Fuly 19, In fourteen hours the afcenfion of 

the mercury was 1+; but fuf- 
ecting the air to have efcaped, 
t fet the fcrew. ; 
In nine hours the afcenfion of the 
mercury was eleven digits, 
Tus cover was broke, and the air made 


an efcape. 
THis 


Fuly v0. 


Fuly 11. 


Fuly 12. 


Phyfico-mechanical EXPERIMENTS, 


Tis experiment feems:to puove, .that 
goofbesries contain much air.in them, whieh, 
as foon as it is freed from the wonted preffion 
of the air, doth more readily break forth, 
than when it is reftrained: by fome ambient 
air, until the goofberries begin to be fermen- 
ted, for then air is prod&ctd@ Sn a far- larger 


quantity, even ina greht-coitipreflion:. evs 
9, fies ¢ 4 


ExPERIMENT IV. -° 


I included pafte in an exhaufted receiver, 
and, before it was guarded againit the exter- 
nal air, the mercury. was ‘come to the height 
of thrée digits, by reafon of the air making 
an irruption from without ; whénce it came 
to pafs, that the pafte, which’ was much 
fwollen, loft about the third part of its tu- 
midity: + : 

A little while after’ it fwelled again, and 
within half an: hour the: mereury mounted 
higher by two digits. ) 

In one hour’s time the afeenfion of the 
mercury was 2 4; and the pafte continued to 
{well or rife more and more. 

In another hour’s fpace the afcenfion of 
the mecury was three digits and 4. 

In one hour’s time the afcenfion of it was 
4% digits : it {taid in fixteen. 

Fuly 9. In 14 hours fpace, the afcenfion of 
it was 21 digits. The height of. the mer- 
cury*was 37. Moreover I fufpected, that 
fome air had got out. When I fet the fcrew, 
the cover brake, and upon the ingrefS of. the 
external air, the pafte, which always did rife; 
now did abate about two digits of its tumi- 
dity, though it was now found. in a. lefs com- 
preffion than before. . 

In five hours-fpace the afcenfion of the 
mercufy was'15 digits, 

Bur ‘when I again endeavoured to fet the 
fcrew, the cover brake, fo that the air: efta- 
ped; the pafte did prefently fomewhat pitch, 
and was.depreffed. 

In four hours fpace the afcenfion of the 
mercury was "ro digits: the: pafte did again 
fwell or rife, .as before ; but being willing 'to 
fubftitute.a better fcrew in the place of the 


other, I: permitted an-egrefs to the air; yet: 


this time: the pafte did not pitch or fubfide, 
as before it had done. / ~ 4 : 
July v6." Tis. night the pafte refe again, 
yet it feemed to have produced no air. 
In four hours fpace there was'no afcenfion 
of the mercury. » | 


In feven hours fpace the afcenfign of it was. 


four digits. 
Fuly 12, I perceived no afcent of the mer- 

' cury. ot 
13. It feemed to hayeafcended a little. 


17. Seeing no more air was produced, 
I took out :the pafte, and found: 
_ evo, arid fortified theni: very ;well against the 


it to be of a fubacid {mell. | 
Tus experiment feems to prove, that air 
may be produced out of pafte, in comprefied 
air, as well as 2” vacuo. 
Bur the pafte was twice depreffed, be- 
caufe the compreffed air fuddenly finding out 
Voz. IV. = 


a way of gruption, was fo much dilated, as 
it is wont to happen in.all fprings, when 
they are carried beyond ‘theif point of reft ; 
but when that air was immediately -repelled 
by the external air, the pifte' did pitch and 
was deprefled, ee at : 


~ 


rvs | 
EXPERIMENT V. 

ye Pe : tone. «2% 

Fuly 13, 1676, .1 inchaided fome beans, of 
that fort, which are gi'ven to horfes for pro- 
vender, i” vacuo, with fome water: fome of 
them,: which were briuifed, feemed to fwell 
much’; but'thofe, which.were left whole, fuf- 
fered no fenfible alteration, ; 

In two ‘hours fpace T faw:no, air produced, 
though the beans continued to fwell. 

Fuly.14. In 24 hours the, afcenfion of the 
mercury was feven digits. i =| 

Fuly 15. In 16 hours the afcenfion of the 
mercury was three digits and.3. 

In eight hours the afcenfion of it was 175 
the height of it was 12. _ ... 

Fuly 16. In 14 hours the. afcenfion of it 

was three. - _— 

17. In 26 hours the, afcenfion of it 

was fix, “dgtee 

18. In -24 hours: the afcenfion of the 
mercury was almoft nine. 

1g. I ftopped the'receiyer firmly with 
a fcrew, becaufe the air had got 
out. In ijtine houts {pace the afcen- 
fion was one digit. |: 

20. In 24 houts fpace, :the afcenfion 

)  . Was 34: 7 

ai. fn. 24 
was ie 2 ge oe 
22. In rq. hours.the afcenfion of the 
«mercury was two!digitts, 
- 23. In 24 hours;the afgenfion of the 
‘gaercury was 18 digits. 
24. In 14 hours the afeenfion of the 
“mercury was..almoft,, five. The 
height of it was-35:above the won- 
ted preffure, 9% Frys! 
; 2g, The receiver could not fuftain 
.. .,'a greater preffuye, I found the 
beans of a foetid) fell, not much 
amniike .the:..fmell * of putrified 
7 flefh, oo 

From tijistexperiment it feems to follow, 
that beans contain; muth airin them; and 
that that air is produced in a moderate pref- 
fure, as-,well as in vatuo,,' fometimes more 
{peedily,-,fometimes more flowly. 

ESPECIALLY, _ that,.Great, inequality, 
ph ia ies Fuly 23, 1s to be taken no- 
tice Of, ' 


hours fpace the afcenfion 


- ony | 
ao EL yi 


“Ex perimMenrT VI, 
Fuly 23. T 1NeLuDED goofberries iz va- 


external, aires. ee cotter des ee ee 
. lis. cwo hours: fpace- the mercury afcended 

one digit:,.:.1.1. 60: so 
Fuly 24. The 
feven digits $n + 
ey PE 


nin qa) ees 


Nemes ge Faly 


 . thee. go eee : 
height of the mercury ‘was 


137 
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Fuly 25. 12 
26. The height of it was< *7 
27. : 20 
28. 24 5 


2 
29. The height of it was almoft 3o. 
30. The height of it was almoft 31. 
I tranfmitted fome air out of this 
receiver into another evacuated re- 
ceiver, and fo the height of the 
mercury was 26. 
31. The height of the mercury was 


Auguft op HE height of the mercury was 
39. But fome air had efcaped 
out} and going about to ftop the 
receiver clofe, I fuffered fome 

more air to get out. 
The height of the mercury was 30. 
2. The height of the mercury was 
39. Itranfmitted fome air into 

another receiver. 

- The height of the mercury was 31 
3. The height of the mercury was 


39 | 
4. The height of the mercury was 


I. 
Bi The height of .the mercury was 
43- I tranfmitted the air into 
another receiver. 
The height of the mercury was 
30 digits, 
6. The height of the mercury was 


43. 

. The height thereof was 47. 

. The height thereof was 48. But 
the air being tranfmitted into 
another receiver, the height of 
it was 26, 

9. The height of the mercury was 

41. Fourteen hours were patt. 

The height of the mercury was 

473 the air being tranfmitted 

into another receiver, the height 

of it was 35: 24 hours were 
elapfed. 

11. The height of the mercury was 
38 4. Fourteen hours were 
elapfed. 

12. The height of the mercury was 

42; twenty four hours were 

paffed. I extracted the air, and 

the height of the mercury was 

26. 


COny 


10. 


13. The height of the mercury was 
33: twenty four hours were 
: slapied. 
+ Aug. 14. £36 4 
15. 39 
16. | The height } 41 
17. of it was ¢ re 2 phours 24 
18. 47 
Ig./ u50 «Od 


IE TRANSMITTED the air into another re- 
ceiver, and the mercurial gage was fpoiled. J 
took out the goofberries, and found, that they 
had loft their colour, and alfo almoft all their 
acidity. 

From this experiment we may infer, that 

‘oofberries do produce their air regularly e- 


ao 
o 


nough, unlefs fomething be extracted out of 
the receiver; for then they acquire ftrength 
to produce new air more fpeedily. 


ExPerRIMenT VII. 


Sept.12, I put crude grapes into an emp- 
tied receiver ; but before they could be forti- 
fied againft the external air, fome thereof had 
got in, as much as could iuftain three digits 


of mercury. 
Sept, 13. 5 
14. IO 
10. \ The height of it was¢ 17 
17. | 19 
9 
~ 


20. L25 
Sept. 22. The height of the mercury was 
30. I ftopped the receiver 
with a {crew. 

23. The height of the mercury was 
about 30 3. 
24. The height thereof was 32. 


Sept, 26. (34% 
24. 363 

28. 36 4, 

29. a7 
ostos2a, p The height of it was 5 37 : 
4. 39% 

5. 40 7 

7: 403 


-J 42 +! 

Oégfob, 15. The height of the ea was 
46. It afcended chiefly thete two laft days, 
when the froft was diffolved., 

. Nov. 2. The height of the mercury was 
54 digits. 

Nov. 5. The height was <8. 

JFan.10, 1677, Now the mercury was 
come to the height of 70 digits ; and yet I 
perceived no fenfible mutation in the mer- 
curial gage, even when the cold was moft 
fierce, though the grapes and their juice were 
concreted into ice. 

Sept, 21. HITHERTO the grapes feemed 
not altered : but the mercury had afcended a 
little, becaufe the air had found a paflage 
out. This day I opened the receiver, and 
when the air brake forth, many of the grains 
feemed to be contracted into wrinkles, The 
grapes had kept their tafte, but much more 
pungent; but their juice continued to be 
tinged with a curious red colour. 

THIs experiment feems to inform us, that 
grapes produce not all their air, but ina long 
tract of time, 


ExPERIMENT VIII. 


Auguft 10, 1677. I put pears, cut in two, 
into a vacuous receiver. ‘Towards evening 
the mercury was come up to the height of 
ro digits, 


ug. 11.7 20 
13. 38 
- The height of it al i 
16. | 60 
17.4 L6§ 


The 


Phyfico-mechanical Experiments. 


The air being tranfmitted into another re- 
ceiver, the height of the mercury remained 
at +. 

Aug, 18. 61 


19: The height of it wasd °4 
20. Jo 


21. 2 
The air being tranfmitted into Pe re= 
eciver, the mercury remained in the height 
of 61. 
Aug. 22. 68 
23. io 74 
oe The height of it was +9 
25. 81 
The air being tranfmitted into another re- 
ceiver, the height of the mercury was 61. 
Augufi26, The height of the mercury was 
56. becaufe {ome air had got out ; yet I tranf- 


mifted the air into another receiver, and the 
merctiry remained in the height <2. 


Mug, 27.9 60 
28. [ yo 68 
a *? The height of it was 32 
cae | 88 
Sept. 1. Lg3 


Sept. 2, The height of it was roo. 

Sept. 3. The height of it was 89. becaufe 
fome air had efcaped out, which made me 
cautious to prevent the like for the future. 

Sept. 4. The height of the mercury was 

100. 
5. The fame height continued. 
7. The fame height ftill continued, 
though no air at all had any egrefs. 
g. The height of the mercury was 


107. 
TO. The height of the-mercury was 
the fame. 
The air being tranfmitted into another re- 
ceiver, the mercury ftaid in the height 99. 
Sept, 11. The mercury moved not. 
13. The height of the mercury was 


105. 
Offob. 8. I this day found, that the air had 
got our. 
Tuts experiment feems to inform us, that 
pears do produce their air, as it were, by pa- 
roxyfms, or fits, 


ARTICLE Xt. 


Various experiments, 


EXPERIMENT I. 


March ao | MEL TED down lead with a fire 
in a brafs veffel, whofe diameter 
wasan inch and half; but before the lead was 
concreted by cold, I put it into a receiver, out 
of which I exhaufted the air with great {peed ; 
whence it came to pafs, that the figure of the 
concreted lead was concave, and the parts of it 
were fo much the more deprefled, by how 
much they were the nearer to the center: 
whereas, on the other fide, lead congealed in 


common air doth exhibit a convex figure, 
except in the middle, where a little cavity 
doth appear, 

I maps the fame experiment with tin, 
and had the fame fuccefs ; though both me- 
tals being liquid, and very hot, had remain- 
ed long enough i# vacuo, yet no bubbles 
feemed to emerge from either of them ; 
whereas all other hot liquors do fend forth 
numerous bubbles 22 vacao. 


Experiment MII. 


Sept. 2. I pur water faturated with diffolv- 
ed falt, i vacuo, to try, whether it would be 
there converted into chryftals, and the falt be 
carried above the plain, or fuperficies of the 
water, as it is wont to happen in the free air. 

Sept. 15. Tue water with the diffolved fale 
abiding in the fame ftate, I opened the re- 
ceiver: feeing no vapours could efcape out 
of the evacuated receiver, it is confentaneous 
to reafon to judge, that the falt could not 


_ there be converted into chryftals. 


FxPeriMenT III. 


Auguft 8, 1676, I put air produced from 
poofberries, into an evacuated recipient, fur- 
nifhed with a mercurial gage. 

_ March 1, 1675. Wuen I perceived, that 
no change was made in the height of the mer- 
cury, I opened the receiver. 


ExPERIMENT IV. 


Auguft 8. I took a phial, which was able to 
hold feven ounces five drachms and three 
grains of water, and exhaufted the air out of 
it; and when, in a balance, it was fufpended 
in an equilibrium with another weight, I 
pierced the bladder, which covered the ori- 
fice, with a needle; and then the phial, be- 
ing filled with air, appeared heavier by four 
grains and $, which latter weight to the for- 
mer, is in the fame proportion as 1 to 814: 
whence it follows, that water is about 8co 
times more ponderous than that air of an 
equal bulk. Yea, it is probable, that the 
proportion is with the leaft, becaufe this day 
the air was hot and clear, and befides, fome 
air was always left in the receivers after the 
exhauftion., 


EXPERIMENT V. 


Fan. 16, 1677. I pur aqua fortis with 
fixed nitre into a receiver ; and having ex- 
haufted the air as much as I could, I poured 
in one of them on the other, and found much 
air produced. I marked the height ‘of the 
mercury in the gage. 

March 5. Finpina, thatthe produced air 
was not deftroyed, and that the mercury per- 
fifted in the fame height, I opened the re- 
ceiver, and found nitre produced im vacuo 
from the mixture. 


ExPE- 


139 
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EXPERIMENT VI. 


May 12,1677. I r1tLep aphial, of a long 
and very narrow neck, with oil up to the middle 
of the neck; and thus filled, I put it into a re- 
ceiver firmly ftopped by the help of a fcrew, 
into which afterwards I intruded air till it 
could fuftain 120 digits of mercury above its 
wonted height ; and the oil, in the neck of 
the phial, appeared depreffed toward the 
phial about one quarter of an inch; the 
caufe whereof I’ judge attributable to the 
compreffion of the air: and yet-having eafed 
the fcrew, and thereby fuffered the air to 
break in and be dilated, the oil did not af- 
cend at all; fo that I judge it was condenfed 
only by cold. 

Auguft 5. Imape the fame experiment af- 
ter the fame manner, only ufing water inftead 
of oil ; and yet I could perceive no change 
of the height of the-water in the neck of the 
glafs, though the heat being moderate might 
have produced a fenfible effect. — 

Fan.14, 1678. Because I found by fome 
experiments, that compreffed air did enter 
into the pores of the water, and did pierce 
even to the bottom, ‘a fufpicion might arife, 
that the water was not condenfed by the com- 
preffed air, for this reafon, becaufe the air 
entering into the pores did make the preffion 
within equal to the preffion from without, 
And to be fure.of this, I filled the glafs 
abovefaid with fpirit of wine, leaving only 
the length of three digits in the top of the 
neck thereof, which was filled with air only. 
Then my harids being applied to the glafs, 
the fpirit of wine, being heated, in a fhort 
time filled the whole neck even to the top. 
Then the glafs being inverted into a veffel full 
of mercury, I removed my hands; which be- 
ing done, the fpirit of wine being foon cool- 
ed, afforded fpace to the mercury to fill 
three digits in height. I put the veffel and 
the glafs in that pofture into a receiver, into 
which I afterwards compreffed the air, tll 
the mercury exceeded its wonted height 90 
digits ; and yet there was no fenfible conden- 
fation of the fpirit of wine, nor any afcen- 
fion of the mercury : however, it is certain, 
that no air had crept in, becaufe the mercury 
hindered it ; and the receiver being opened, 
when the air, that compreffed from without, 
was dilated, no bubbles appeared in the fpi- 
rit of wine. 

In this experiment, it feems worthy our 
enquiry, how it comes to pafs, that {pirit of 
wine was fo fenfibly condenfed by a mode- 
rate cold, and not at all by a great compref- 
fion of the air. 


ExpPpeERIMenT VII. 


May 12, 1676. I pourep fpirit of wine 
into a glafs veffel, and fuperadded fome 
drops of oil of turpentine thereto, which 
{wimming upon the hint of wine, began to 
be whirled about by motion, hither and thi- 


ther, as it is wont to come to pafs, I put 
the glafs veffel on the pneumatic engine, and 
covered it with a receiver ; and yet the bub- 
bles did not at all ceafe to be moved up and 
down, Then I pumped out the air, till the 
fpirit of wine did only not bubble; and it 
came to pafs, that the bubbles emerging 
from the fpirit of wine did adhere to the 
drops of oil, and carried them with them- 
felves to the fides of the veffel, and there re- 
tained them; yet two drops, free from fuch 
bubbles, proceeded to have further motion : 
afterwards I wholly exhaufted the receiver, 
and fome drops were emitted to the top 
thereof, by the force of the bullient fpirit of 
wine ; but the remaining drops proceeded 
on to be moved a little, and in a little time 
after they refted. The air being immitted, 
the drops began again to renew their motion, 
but it was a flow one, and it quickly ceafed. 

J] ireraTep the fame experiment with 
fpirit of wine and oil of turpent.ne, cleanfed 
from air; and no ebullition was then made, 
yea, no bubble appeared at all, but the drops 
of the oil of turpentine were moved 2% vacuo, 
as in the open air. 

Hence it feems to follow, that the caufe 
of the motion of the drops is not to be af- 
cribed to the diffolution; for all the diffolu- 
tions iz vacuo have hitherto feemed to me to 
produce bubbles, 


ExpERIMENT VIII. 


May 19, 1676. [Lert yefterday two radifhes 
in vacuo; one of them I hanged up, the ruot be- 
ing upfide down, tue other in a contrary pof- 
ture; both of them cut tranfverfly did hang 
over a fubjacent veffel, which contained red 
wine. All thefe being left a whole night 7” va- 
cuo feemed well purged from their air, Opening 
the receiver, I added two other radifhes to 
the former included ones, cut after the fame 
manner, and from which I had further de- 
tracted their thick fkin. Then exhaufting 
the receiver, I ummerged. the cut part of all 
the radifhes at once into the fubjacent wine : 
and then many bubbles feemed to arife out 
from them, as it came to pais in thofe little 
glafs-tubes of Exper. IX. yea, more bubbles 
were emitted from thofe radifhes, which were 
purged from air the whole night, than from 
thole, which had not remained ahove half an 
hour iz vacuo; and from whom I had taken 
away their fkin. 

Tuis experiment feems to afford us a con- 
firmation, that bubbles are formed of parti- 
cles of air fwimming in water ; and becaufe 
in the fkin there are fome canals fit to re- 
tain parts of air, it came to pafs, that the ra- 
difhes, from which I had detracted their fkin, 
afforded no opportunity for the forming of fo 
many bubbles, 

‘Tue liquor afcended no lefs into -thofe ra- 
difhes, which hanged with their roots up- 
wards, than into thofe of a contrary pof- 
ture. 


EXxPpeE- 
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Experiment IX. 


May 4, 1674, TL immerceED one end of a 
{mall glafs-tube, open at both ends, into water 
ftagnant in vacuo, and prefently the water af- 
cended up into it, as it is wont to do in com- 
mon air, and even to the fame height ; but 
a little while after, many bubbles being form- 
there, lifted the water higher, arid kept it 
fufpended in three different places, difter- 
minated by many bubbles; and many other 
bubbles feemed to pafs out from that end, 
which was immerfed in water. 

Tuen I fealed the other end of the tube 
hermetically ; and fo the experiment being 
made in common air, the Water could not 
afcend up into the tube by the open end. But 
in vacuo the matter fucceeded far otherwife : 
for the water afcended up into the tube no 
otherwife, than if it had been open at botti 
ends ; and many bubbles formed ina fhort 
time, did diftinguifh the water, contained in 
the tube, by great intervals, as before ;_ whilft 
the mean time, many other bubbles feemed 
inceflantly to pafs out from the end of the 
tube immerfed in water; yet in progrefs of 
time they appeared lefs frequent. 

But this circumftance I much admired, 
that the water being fufpended higher in the 
tube, feemed to be filled with no bubbles, 
whereas the end only did emit fo many. 

Tuen I took out that end from the water, 
and no bubbles did any more appear, though 
that end was wholly filled with a cylinder of 
water, 

May 5s. I repEATED the fame experi- 
ment ; but before I had immerged the end 
of the tube in water, a drop of water, which 
ran over from the fuperior aperture of the 
receiver, flowed down to the open end of the 
tube, and pierced up into it the height of 
two lines ; neither was any bubble formed 
there in a full half hour’s time: that being 
pafied, ‘I immitted the end of the tube ‘into 
the water of the vefiel; and not long after 
bubbles began to be formed, as before, of 
which fome followed others: within half a 
minute ; yet afterwards they came forth lefs 
frequent: Furthermore, iterating ‘this ee 
riment many times, I -perceived, that when 
the water was extracted from the tube, no 
bubbles appeared ; but if it were immerged 
in water, . bubbles would cleaye to the end of 
it, either fooner or later. ad, 

May 6. I rrrep the fame experiment, 
with the infufion of nephritic-wood, and the 
fuccef$ was wholly alike, but that the’ bub- 
bles could emerge and pierce the liquor, be- 
fore they had acquired ‘any bignefs; for be- 
ing yet very fmall, they pervaded the’ liquor 
contained in the tube, and ‘were carried to 
the upper part thereof’: ‘wherice we may con- 
jeCture, that that liquor’ is yery thin, and 
sn ‘no vilcofity to refilt ‘the pervading 
body. : _ ees 
May 10. I 1teRatep the fathe experi- 
ment with fpirit of wine, mixed with a cer- 
tain oil made per deliquium : yet I found no 

‘Vor. IV. 


new event, but that the afcenfioh of the li- 
quor into the tube was not fo high. 

From thefe experiments it feems to fol- 
low, that the bubbles are formed, in the ex- 


tremity of the tube, of aerial particles, fwim- ” 


ming in the water; which finding fome im- 
pedimeht at that end cannot pafs by, and fo, 
hew ones coming upon them; they {well into 
a bubble, | 


EXPERIMENT X. 


Fuly 18,.1676. Two days ago I took 
fome beans, fuch as are given to horfes for 
proVender, and included them in an iron tube 
clofely ftopped ; yet I firft affufed water on 
the compreffed beans, till the tube feemed 
wholly full, to try, whether the force of the 
fwelling beans would be eneugh to break the 
tube. This day the tube feemed not to be 
altered at all; but the ftopple being plucked 
back, fome quantity of air brake out, and 
much water fell upon the ground, which was 
not fucked up by the beans ;_ then a certairi 
noife, as it were, of bubbling water was 
heard for a whole hour and more. 

Fuly 26. 1 LEFT the iron tube in the fame 
pofture; but this day one of the ends of it be- 
ing unftopped, and fome beans taken out, 
the murmur of the bullient water was. heard; 
as before. — ve 

From this experitnent it feems to follow, 
that beans do contain air in them; which ina 
great compreffion carinot efcape out 3. hut if 
it be freed from the force cort{preffing: 1,-‘chent 
it makes an eruption. meee 


EXPERIMENT XI, 


March 4, 1677. I put aglafs half full of 
fpirit of fal-armoniac and ‘Himatura cupri,*in- 
to a receiver’ éxhaufted as-much as I could, 
and there ftopped it in. Aind it came: to 
pafs, thattin 1g minutes {pace the liquor had 
contraéted a certain blue colour, but very 
much.-diluted ; but the air beirig rmmitted, 
in three minutes the blue colour appeared 
vivid and thick. « I put the, liquor fo tinged 
again in-vacuo, to try, whether in! tract .of 
time that colour would vanith. Ma 

April 4. Tue blue colour was almoft quite 
vanifhed, .but upon the admiffion of the air, 
it quickly returned, 


ExPERIMENT XI 

May 8, I pur-a certain oil made-per dels 
quium, with fpirit of ‘wine into an exhaufted 
receiver, and the fpirit ‘always fwain-on the 
top ; now left the fpirit-might be Jpilt by 
bubbling above the edges of the veffel, I ex 
traéted the air by degrees: ‘and in the ‘begin- 
ning great bubbles came from the’ fpitit, and 
but very fmall. nes from ‘tlie oil ; bat.after 
one hour’s time, the oil'did-emit great bub- 


bles, which; being {mall at bottom, : in theirs . 


afcent did.fill the whole Idtitude of their vef- 
fel ; and after another hour, fome bubbles 


Oo brake 


tai 
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‘andsexhibited a red colour. 
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brake out with fo great force, that they hit 
againft the top of the receiver. | 

May g. l 1reratrep the former experi- 
ment in a glafs fomewhat long and narrow, 
that I might the better perceive the motion 
of the bubbles; and then I faw the bubbles 
pafling out of the oil into the {pirit of wine, 
without any great increafe of their quantity ; 
but being diftant only one quarter of an inch 
from the fuperficies, they, were fuddenly ex- 
panded. 


EXxpERIMENT III. 


May 3, 1676, I mixep a certain quantity 
ef Aqua Fortis with a quantity of dpirit of 
wine fomewhat greater; and then 1 diftri- 
buted that mixture equally into thiree glafs 
veffels, and put three equal pieces of iron in- 
to them, to each veffel one, This being 
done, I included one of the three veffels iz 
vaéwo, and there many great ebullitions were 
made, Then after a quarter of an hour, I 
took out the veffel, and found the lquor 
black and turbid ; whereas the other two vef- 
fels had their liquor not altered in colour, 
but only fome black powder did appear in the 
bottom of the liquor. 

Qr thefe two veffels I put one iv vacuo, 
aiid, then there arofe ebullitions, great indeed, 
but much leffer than the former : when one 
Quafter of an hour was elapfed, I teok the 
yeffel ¢ Gecuo, and found the liquor black in- 
deed, yet fomewhat lefs fo than the former ; 
but, the iqupr, which was left always in the 
air, did in a manner remain unchanged, 

May 4. ‘Tuis day in the morning, the li- 
quors in the two. vefiels, put iz vacuo, ap- 
peared cleanfed and green, and had no other 
opdiation.. Lae 2a 5 
— Burr the liquorwhich was not put 7% vacuo, 
did. bubble more ftrongly than yefterday, 
I put the three 
veffels together 3s vacuo, and. perceived no 
eminent ebullition; only fome bubbles ap- 
peated latger in the red liquor, than in the 
ather two. ee 
' From this experiment, it feems to follow, 
thatifpirie of wink i” vacuo doth accelerate 
ebullition. 


_-e -ExperrmentT XIV. . 


Fan, 21, 1678. I xerr a glafs half full 
of fal armoniac and filings of copper, the 
hole thereof being fo .exaftly ftgpped, that 
the blue colour, which was induced into that 
liqior,: from tle-contact of the external air, 
bee Rhilofophical Tranfattions, Num. 120.) 
did whally mow difappear. The ftopple was 
made of jeather, prepared after a {pecial way 
and inanner. 


.-'Iveur that glafs in vacuo with pafte not 


fet. fermented, - - 

IiksDID. it to this end, that the receiver, be- 
ings full of air ftom the pafte, I might per- 
forate-the leather, that ftopped the’ glafs, with 
an iron ‘wire preparéd for that purpofe ; and 
that I might try, whether the contact of the 
— 3 


air generated from the pafte, would alfo com- 
municate fome colour unto the liquor. 

jan, 22, THERE was no need fo perforate 
the leather, for this day I found the liquor 
already tinged ; fo that it is probable, that 
air praduced from pafte is endued. with fuch 
minute particles, that it can penetrate leather, 
which is impervious to common air. 

Yer I will keep the glafs, not touching its 

ligature, to try, whether that colour may va- 
nifh again. 
_ Fan.as5. Now the liquor became almoft 
colourlefs ; whence it appears, that com- 
mon air 1s too thick to penetrate all paffages, 
which are pervious to air prodyced from 
pafte. 

Feb, 2. I put the fame phial zz vacuo, but 
did not fortify the commiffure of the receiver 
with the cover, with turpentine ; fo that the 
air, making a gradual ingrefs, in 24 hours 
filled the receiver, even as it was leifurably 
filled with the air produced fram pafte ; yet 
the liquor remained ftill colourlefs, 

Febr.t5. I put the fame glafs again a va- 
éuo with fome quantity of pafte ; but this 
time the air produced from thence did not 
pervade the leather, as it had done before, 
and the liquor was not tinged at all 


EXPERIMENT XV. 


April 2, 1678. IT put a fhrew-moufe into 
the engine defcribed, ~. 104. and when I 
perceived he was reduced to extremity, I be- 
gan to ftir thespump, that the air might pe- 
netrate, and be, as it wefe, filtrated through 
the water. The moufe, awhile after, feemed 
to be better, yet he could not be wholly re- 
ftored to health. Now, becaufe he had been 
long kept fafting, I am uncertain, whether he 
died for want of aliment, or of new air. 

April 12, | yTeRaTeED the fame experi- 
ment with a {mall and weakly moufe, that 
had been kept a Jeng time fafting. And 
finding, that this experiment had the fame 
fuccefs with the former, I took out the moufe 
before he was dead ; and though he then en- 
joyed the free air, yet he recoveted not; fo 
that we have need of more experiments, that 
we may attain to a certain knowledge of the 
effect of that filtration. : 


ExpERIMENT XVI. 


 ‘Maip2, 1678. Six weeks ago, 1 included 
frog-fpawn in three recipients; the firft of 
which was vacuous; the fecond contained 
common air; and into the third I intruded 
fo much air, that the mercury ftaid in 60 di- 
gits above its wonted height. 

In 15 days the,mercury in the: evacuated 
receiver came to the height of one digit, 
The fpawn in the common air Jeemed cor- 
rupted and of a blackifh colour ; yt 'that in 
the compreffed ajp remiained unaltered in co- 
lour ; but no frogs were géenerated. 

Artes an whole month wag elapfed, the 
{perm in vacuo had not changed its colour, 
excepting the black round fpots, but feemed 

" ° - - reduced 
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reduced into water : the colour of that in the 
common air was very black; but in, the com- 
prefied air the fpawn began to be reddifh. 

As yet no change was perceived, neither 
in that {pawn i# vacuo, nor that in the com- 
mon air; but‘in the compreffed air the 
{pawn waxed more and more red. 

May 22. Tue fperm it vacuo was not 
changed ; in the compreffed air it remained 
red; but in the common air it became again 
colourlefs. 

Fune 23. Tue {perm in vacuo and in com- 
mon air was tinged with no colour, but in 
the compreffed air it inclined to greennefs. 

Oéfob. 15. I roox out all the {pawns ; 
that which was kept 1% vacuo was almoft ex- 
haled out of its veffel, and was ftagnant in 
the receiver, like clear water: in the cam- 
mon air, the fperm remained colourlefs ; but 
that in the compreffed air kept ftill its red 
colour, 


ExPERIMENT XVII, 


. May-9, 1678. Six days ago, I ineluded 
two pieces of the fame orange in two receiv- 
ers, not quite of equal bignefs; but in the 
greater receiver there was left fome quantity 
of water, fo that no lef{s {pace was left for the 
air in that, than in the Jeffer. The iffue was, 
that the orange included wich water, though, 
It were not touched by it, yet was four times 
more mouldy than that, which was kept with- 
out water. 

Anp therefore in iterating this experiment, 
I pur two pieces of the fame orange into two 
receivers, but I filled the rhird part of one 
of them with water, yet fo, that it did not 
reach the orange. 

June is. NerrHeR Of the oranges had 
contra¢ted any mouldinefs, 

May 16. I repeatep the fame experi- 
ment with the fame fuccefs; yet neither orange 
had acquired any mouldinefs in the fpace of 
more than a month, though in former expe- 
riments all fuch oranges waquld be mouldy. 

Tue caufe of the. difference feems.to be 
attributable to fome difpofition of the air, 


-EXxrperRiImM Sue XYViII. 


Fune 1, 1678. I purr a {mall glafs-tube, 
half full of Venice tuspenting,, into the wind- 
gun, defcribed p. 104. and I had {oarce re- 
duced the air to the tenth part of its wonted 
fpace, but the leather, fpread over the ellip- 
tic valve, was driven: out ;. fo that the air 
having made an efcape, I drew the glafs-tube 
out of the engine, and found many bubbles 
formed in.the fuperficies of the turpentine ; 
and therefore I fufpected, that the air had 
pervaded the turpentine, and that it would 
have penetrated more deeply into it, if they 
had remained longer thug enclofed together : 
and theréfore I re-immitted the fame tube in- 
to the: fame gun, and. there left it in air me- 
duced to about the 15th part of its fpace. 

June 3..] OPENED the engine, and, tak- 
ing out the tube, found the turpentine gl. 


moft free from bubbles; yet by degrees many 
were formed therein, in the parts remote 
enough from the fuperficies. 

‘June 4, | THRew away the former tur- 
pentine, and put new in the fame tube, and 
included it 2m vacuo, that the tyrpentine 
might be the better purged from all air; 
then I poured water upon it, and fhut up all 
in the wind-gun. _ 

Fuse 8. I openen the engine, and at 
firft fight both the water and the turpentine 
in the tube feemed to be very free from bub- 
bles} but a little while after 1 perceived, 
that bubbles were formed in the turpentine, 
and that they afcended by degrees; yea, 
fome of them feemed to be made almoft in 
the very bottom, about half an inch below 
the fuperficies of the turpentine. So that we 
may conjecture, that all the water, and fa 
great an height of the turpentine, were pe- 
netrated by the air, which aed thofe byb- 

es, 


ExPERIMENT XIX, 


Aug, 11, 1678. lL inciupeEn fpirit of fal 
armoniack, with a mercurial gage, in vacuo 3 
and after that the {pirit ceafed to emit any 
bubbles, I mixed filings of copper therewith, 
which caufed many bybbles to break farth 
again; but they were fo far from producing 
any air, that they contrariwife confumed that, 
which was there before ; as it hath been al- 
ready obferved in the Philofapbical Tranfac- 
tions, N. 120: but the liquor was madg 
greenifh and turbid. 

Dec. 5. Tue {pirit was almoft all exhaled 
out of the veffel, in which it was contained, 
and being condenfed in the receiver, remain« 
ed ftill turbid, by reafan of much filth, which 
was included there ; but that, which was not 
exhaled out of the veffel,. appeared clear Jike 
water.; alfo the mere Was wholly expel- 
led out of. the gage. Whence I conjeéture, 
that the air in the receiver was more and 
more confumed. 


EXPERIMENT >. o.08 


Sept. 2, 1678. I pur two cylinders, one 
of tin, the other of lead, in vecgo, but their 
loweft parts were inmerfeq in mercury; and 
at the fame time I immerfed two other cylin- 
ders, like the former, after the fame manner 
in meycury : but thefe latter were Jeft in the 
free air, : 

Sept. 6. I opgNep ‘the vacuous régeiver, 
and the mercury, in the tin cylinder, wa 
come to the: height of four digits and a hal 
above the fuperficies of the ftagnant meycp- 
ry; and cutting the cylinder tranfverfly in 
the middle of that height, the amalgama 
feemed to have peostrered into the cylinder 
about half aline. And cytting the cylinder 
tran{verfly again,. in that pats which was dif 
tant only one digit: from rhe fuperficies of 
the ftagnant mercury, I found the thicknefs 
of the amalgama to equal one line. 

In the lead cylinder the mercury came 2 

the 
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the height of two digits and 4, but only as 
far as the fuperficies; and that very part, 
which was immerfed in the mercury, was not 
penetrated by it to any fenfible thicknels. 

Sept. 7. I roox out the tin, left in the 

dir, out of the mercury, in which it was im- 
merged, and found the mercury to have af- 
cended to the height of five digits. 
_ Sept. 10. Tue fame cylinder being left in 
the mercury, feemed to be befmeared there- 
with up to the vety top, fix digits and more 
above the fuperficies of the ftagnant mercury. 
When the cylinder was tranfverfly cut in fe- 
veral places, it appeared, that the mercury had 
pierced fo much the higher into the tin, by 
how much it came nearer to the ftagnant 
mercury ; fo that in the part near to the fore- 
faid mercury, almoft the whole diameter of 
the cylinder, three lines broad, was penetra- 
ted thereby. 

In the Jead cylinder the mercury exceeded 
not the height of three digits and , neither 
had it penetrated to any fenfible thicknefs. 
Whence it appears, that the weight of the 
gir contributes little or nothing to the afcen- 
fion of mercury into metals. 


EXPERIMENT. AAI, 


Dec. 12, 1678. I roox a {mall whiting, 
and having cut off his head, I divided him 
tranfverfly into five pieces. The firft where- 
of I included in vacuo, The fecond in com- 
mon air. The third in air fo compreffed, 
that it could fuftain mercury 50 digits above 
its wonted height. Thefe three receivers 
were clofed with fcrews. The fourth piece 
was put into a receiver, full of air prodpced 
from: -pafte, which was prefently ftopped. 
The fifth was left in the free arr. 

Dec. 15. Tus day in the morning, that 
part of the whiting, which was left ‘in the 
freé air, began to fhine; and towards eve- 
ning it fent forth foméwhat a more vivid Tight. 
~ Dét. 16. In the morning, the whiting 
left in the free air, gave over fhining ; but 
towards evening it fhone again. 

Dec. 17. TH1s morning the fame part of 
the whiting fhined a little, yet lefs than it 
did yefterday in the everting. ° 

Dec, 18. In the morning there appeared 
no light, though I fixed my eyes a long time 
upon the receiver in a dark place; but the 
night coming on, the light appeared again. 

ec.-26. HirHERTo the fame part of the 
whiting, left in the air, proceeded to fhine ; 
but all the other parts did not yet begin to 
fhine. 

Dec. 22. YesTERDAY the light of the 
whiting, left in the air, had not quite ceafed; 
but this day ir appeared no more. 

Dec. 24. Tue part of the waane in the 
free air gave over‘its fhining quite; burthat, 
which was included with common air, did 
yefterday fend forth a faint light; but this 
day it proceeded not to fhine. 

‘Dec. 26. No fhining appeared any more 
in the common air: but the three other 
pieces did not fo much as begin to fhiné. 


¥ 


fan. 265 1679. I pERCEIVED ho moré 
fhining in any one of the receivers. 


BN) 5 hee Ra! fi Ss RM Sas 
Artificial air deftroyed. 


EXPERIMENT I. 
Aug. 3, 1677. I TRANSMITTED ait, pro- 

duced from cherries, into 2 
receiver full of common air, but fo ftopped 
with a fcrew, that the mercury afcended to 
25 digits above its wonted preffure: 

Aug. 4. THe mercury was depreffed about 
two digits. The height of it this day was 
only 23 digits. 

Aug. 6. The height thereof was reduced 

to 20 digits. 
7. The height thereof was the fame. 
8. The mercury was fomewhat de- 
prefied. 

4ug. to. Tuer height of it was 194 above 
its wonted height. When I perceived little 
or no alteration more, I opened the receiver. 

From this experiment we have a confir- 
mation, that air, produced from fruits at the 
beginning, is in part deftroyed ; but the reft 
can keep the form of air very long. 


ExPERIMENT II. 


May 26, 1676. 1 Toox fix grains of fal 
armoniack, and put them into a receiver 
with a fufficient quantity of oil of vitriol : 
then the air being exhaufted, I forced down 
the falt into the oil, whereupon a great ebu!- 
lition prefently followed, and the mercury 
afcended into the gage almoft to its wonted 
height; but prefently after it funk again, 
and returned to its former ftate. 

May.27. | rerPEaTeED the fame experi- 
ment; but this time the falt remained ro 
hours im vacuo before it was put into the oil, 
but the ebullition followed as in the former 
expetiment ; yet the air was produced much 
more flowly, neither could it wholly be de- 
ftroyed but in fevén or eight hours time ; 
yet at laft the mercury defcended to the very 
bottom. 

May 29. I Tr1ep -the fame experiment 
again, leaving the materials 24 hours zz va- 
cuo; this time the ebullition feemed much 
lefs, and the air was produced both in a Iel- 
fer quantity and more flowly than before. I 
obferved alfo, that whilft the materials ftaid 
in vacuo before their mixture, that the mer- 
cury came nearer to the open end of the 
gage, as if fome air had been either extraét- 
ed or deftroyed. 

Fune 3, I pur oil of vitriol alone into a 
receiver, in which I left only a fifth part of 
common air, to try, whether this oil, without 
fal armoniack, would diminifh the elaftical 
force of the air: but it fell our contrary, 
that the force of the air was inctreafed, and 
tle mercury, in one honr’s {pace, feeméd to 

have 
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have afcended a little into the gage; but af- 
terwards, for 24 hours fpace, no change was 
made, 

Tuts experiment doth confirm, that fome 
artificial airs may be deftroyed; but why this 
deftruction happens fometimes fooner, fome- 
times flower, it may perhaps feem worthy of 
a further enquiry. 


ARTICLE XIIL 


Experiments concerning the different celerity of 
air produced \n vacuo, or in common air. 


EXPERIMENT I. 
Common air. 


uly 10, 1676. WY Pur pafte, kneaded two 
} I days PE efore and fourifh, 
into a receiver, and {topped it firmly with a 
icrew. 

In one hour’s fpace the height of the mer- 
cury was one digit. 

In feven hours {pace the height of it was 
fix digits. 

July 11. 


£2. 


The height of it was rr digits. 
The height of the mercury was 


24. 
13. The height thereof was 30. 
14. The height of the mercury was 
fenfibly greater. 
‘The mercury afcended a little. 
Meafuring its height exactly this 
day, I found it 48 digits. 
No more air was produced from 
the patte. 


15. 


19. 


Vacuuni. 


Fuly 10, 1676. I pur another quantity of 
the fame afte, much lefs than the former, 
into an exhaufted receiver, we 

Tuoucu the quantity of the pafte was 
Jefs, yet in one hour’s time the height of the 
mercury. was two digits. A 

In feven hours time the mercury came al- 
moft to the top of the gage, but it was a 
fhort one, " 

july 19. Tue pafte was not able to re- 
move the receiver from his cover, though at 
the beginning it had produced a greater quan- 
.tity of air ‘than the pafte in common air. I 
endeavoured to fire it with a burning glafs, 
and the fumes, elevated therefrom, afterward 
falling upon the pafte, did tinge the fuperfi- 
cies thereof with a pleafant yellow colour ; 
and that air was thus produced, I conjectured 
hereby, becaufe the cover was afterwards ea- 
fily fevered from its receiver. 

From this experiment, made in two recei- 
vers at once, we learn, that air is fometimes 
generated much more eafily zz vacuo than in 
common air, 


Vou. IV. 


EXPERIMENT II. 
Common. air. 


Aug. 20, 1676. I pur pafte, kept for 24 
hours, into a receiver full of common air; 
to which IJ further added new air, fo that the 
on exceeded its wonted height four digits 
and 5. 

In fix hours fpace the mercury gained al- 
moft four digits. Its height was eight digits. 

4ug.21. The afcenfion of the mercury was 
four digits and +, 

The afcent of it was about one 

digit. 

. The afcent of it was 3 a digit. 

. For three whole days the afcent 
of the mercury was only 4a digit. 

. There was no afcent of it at all. 

. The pafte, taken out of the re- 
ceiver, affected our noftrils with 
an acid {mell. 


22. 


Vacuum. 


lug. 20. I put another quantity of the 
fame pafte into an empty receiver, and kept 
the fame proportion between the quantity of 
the pafte and the capacity of the veffel, as in 
the fatter experiment. 
THE mercury feemed to have afcended in 
a fhort time. Its height was two digits, 
4ug:.21. The afcent of the mercury was 
five digits. 
The afcent of it was three digits, 
The afcent of the mercury was 
one digit. 
For three whole days the afcent 
of it was two digits. 
There was no afcent of the mer- 
cury. 
I took out the pafte, exhaufted 
of its air, from the receiver. 
Tuis é€xperiment confirms to ‘us, that air 
is fometimes more. eafily produced in vacuo 
than in common air, 


22. 
23. 


26. 
ys 
29. 


EXPERIMENT MJII. 
Vacuum. 


Sept. 4. 1677. I put the kernels of fil- 
berds into an exhaufted receiver. 
Sept. 5. The height of the mercury was 
five digits. 
10 
I 10 


12 
The height of it was rd 


23 
is 
A , 29 
15. The height of it was almoft the 
fame. 
17. The height of it was 30. 


18. This day the air began to efcape 
Pp out 
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out of the receiver; for fome 
bubbles appeated in the turpen- 
tine; which ftrengthened the 
commiffure of the receiver and 
cover. 


Common air. 
Sept. 4. 1 put kernels of filberds into a 
recelvér with common air. 
In the afternoon the quantity of air feem- 
ed to be leffened, 
Sepi.c. The height of the mercury was 
lefs than half a digit. 
6, The height of it was the fame. 
+, The height of it was one digit. 
8. The fame height ftill continued. 
13. The fame height continued. 
Tus experiment gives us a confirmation, 
that fometimes air is produced much more 
eafily éz vacvo than in common air. 


EXPERIMENT IY, 


Sept. 15, 1677. 11NCLUDED eight ounces 
of raifins of the fun, bruifed and diluted with 
a little water, in an exhaufted receiver able 
to hold 22 ounces of water. 

Sept. 16. The height of the mercury was 


fix digits. 
Tie 10 
18.4. The height of it was < *9 
19, 29 


20. 29 

Sept. 21. Turs day I found the receiver 
forced from his cover. 

Sept. 24. 1 roox out fome of the raifins ; 
but thofé, that remained, I enclofed in the 
fame, evacuated receiver. 

Sept. 25. THE faifins forced the receiver, 
now full ef air, from his cover. 

Sép?. 15, 1677. 1 pur eight ourites of rai- 
fins of the fan, bruifed and dilited with a 
little water, into a receiver able to hold 22 
ouncés of water; but I did not exhauft the 
air at all. 

Sept. 16. The height of the mercury was 
2 of a digit above what was accuftomed. 

Sept.17.. The height of the mercury was 


he bal 
18. The height of it was 3. 


19. es 
20. 7 
21-4 The height of it was 4: ? 
22+ J If 
23. E 
24. 15 


BEinic about to put peaches into the re- 
ceiver, £ permitted the air to break forth ; 
and thén many bubbles did‘emerge from the 
raifing, 

Tuts experiment doth furthen teach, that 
ait is fometimes much more eafily produced 
in vatuo than in common air. 


EXPERIMENT VY. 


Vacuum, 
_ Feb. 17, 1677. I put three onions into an 
emptied receiver. 
2 


Feb. 19. The afcenfion of the mercury was 
one digit. 

23. The afcent thereof was again one 
digit. The onions were not al- 
tered. 

1s. The whole afcent of the mercury 
was nine digits. ‘The onions not 
altered. 

May 4, The onions had yet undergone no 
alteration. 
_ 18. Neither were they yet altered. 
june 19. 1 rurs day found the receiver 
forced from his cover; and thé onions rotten: 


Rarefied air. 


Feb. 17. Y rNcLosep three onions in air 
fo rarefied, that it could fuftain only ro di- 
gits of mercury. 

Feb, 19. There was no afcent of the mer- 

cury. 

21. There was yet no afcent thereof. 
The onions did not germinate; 
but contracted a mouldinefs, 

25. The afcenfion of the mercury was 
about feven digits, ‘The onions 
received no further alteration. 

May 4. The onions were not altered, 

18. The onions were not yet altered, 
but the receiver, by the force of 
the produced air, was removed 
from his cover. 


Common air. 


Feb. 17. I pur three onions in a receiver 
not exactly flhut. 
Feb. 24. The onions contraéted no moul- 
dinefs, but did germinate. 
25. The onions put forth root more 
and more. 
May 4. The onions began to be mouldy. 
Tuis experiment gives us a likely proof, 
that fome bodies,do produce their air not 
much more eafily iw vacuo than in rarefied 
air. 
Awnp befides it hereby appeareth, that ve- 
etation is hindered, not only by the evacua- 
tion, but alfo by the rarefaction of the air. 
Ir feems alfo worthy our obfervation, rhat 
the onions, as long as they emitted roots, did 
contract no mouldineds. 


ARTICLE XIV. 


The difference betwixt, whole or entire, and 
bruifed fruits. 


EXPERIMENT I. 
Bruifed fruits. 
sug, 235 1677. I 


mercurial gage. 
Aug, 25. The height of the mercury was 
five digits. 


puT. pears bruifed into a 
vacuous receiver with a 


Aug. 


ocimaune Google 


Phyftco-mechanical Exrerim ENTS. 


Aug, 26. a fo 
a 14. 
28. The height of it was (2 
29. 21 
30: 25 
31.J £28 


Sept.1. The height of it was 30. 
2. The receiver was found forced 
from his cover. 


Whole or entire fruits. 

Aug. 22. I puT whole pears into a vacu- 
ous receiver, and J took care, that the quan- 
tity of the pears, and the capacity of the re- 
ceiver, might be the fame with thofe, which 
J mentioned before. 

Aug.25. Che height of the mercury was 


Ii, 

26, 17 
27. . . J26 
sel The height of it was 38 


29. fe) 
Aug. ah THE mercury afcended a high- 
er, becaufe the receiver was forced frem his 
cover, 
Turs experiment feems to proye, that brui- 
fed fruits do not produce air as foon as entire 
ones. 


Experiment II, 
Entire fruits. 
Aug. 24. I ENCLOSED whole apples iz 


vacuo with a mercurial gage. 


Aug.25. The height of the mercury was 


five digits, 
26.7 r 9 
27. |. 12 
28. & The height of it was ¢ 19 
29. Ig 
3c.’ 26 
I,J L283 


Sept. 1. The height of it was 29. 
2. The height of it was go. 
3. The receiver was forced from his 
cover. 


Bruifed fruits. 

Aug. 24, 1 pur an equal quantity of brui- 
fed apples into a vacuated receiver of fhte 
fame capacity with the former. | 

Aug. 25. The height of the mercury -w4s 

one digit, 
26. The height of it was three digits, 
27: The height of it was four, 
¢Sept. 2. The mercury continued in the 
fame height. 
25. ‘The mercury afcended not at all, 

Turis experiment feems to inform us, that 
bruifed fruit do produce atr flower than whole 
or entire ones, 


EXPERIMENT IT. 
Bruifed fruits. 


Aug. 25, 1677. | pur unripe grapes brti- 
fed into a vacuated recipient: 


Yiug, 26: The height of the mercury was 
one digit, 
. The height of it was two digits. 
. The height of it was two digits 
and an half; 
29. The height of the mercury was 
the fame: 
Sept. 15. The mercury did not afeend at 
all; but its height remained at 2 2, 


Whole fruits: 


Ang: 25; 1677. I puT unripe gtapes; not 
bruifed, into a vacuated receiver. 
Aug.26. The height of the mercury was 
three digits, 
27. The height of the ihercufy was 
five digits, 
28. 4 
: 7 The height of it was < 7° 
RIC) 13 
Sept. x. ‘The height of the mercury was 14. 
2. The height of it was 16. 
. The height of it was 18. 
4. The height of it was the fame, 
> Sept. s. The height of the mercury conti- 
nued the fame? but all the grapes had almoft 
contracted a yellow colour. 
Sept. 7. The mercury refted in thé fame 
height $ but all the grapes were yellow: 
Sept. 14. The height of the mercury was 
20. 
TH1s experiment gives us a furthef con-~ 
firmation, that whole fruits do produce air 
more readily than bruifed ones: 


ExpirimentT IV, 

Fruits whole and entire: 
Sept. 10, 1677. I put two ounces of ripe 
srapes, but not bruifed, into a receiver able 


to hold 10 ounces of water. 
Sept. rr. The height of the mereury was 


fix digits, 
12. ro9 
ate 12 
| The height of it was < 19 
I 5: a9 
: | ee 


17. 

8. The height of thé mercury was 
30. The grapes were not altered 
at all: 

1g. The height of the mereiiry was 
the fathe. 

20. "Che receiver was not yet forced 
from his cover. ‘Fhe grapes were 
not altered, but appeared only a 
little «riper: 

at. The receiver was forced ftom his 
cover, though as yet nothing had 
made any eruption out. 

42. This day inthe morning I found 
the grapes begin -to ret, and 
therefore I included them again 
in acne. 


Sept, 
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Sept. 23. The height of the mercury was 
five digits, 


24-0 74 
26. 14 
26.4 The height of it was < '7 
27. 20 
29. 27 
a.4 28 


Offob. 10. The receiver was not forced 
from his cover till this day: the grapes by 
their colour feemed rotten, yet they had kept 
their firmnefs. 


Bruifed fruits. 


Sept. 10, 1677. IT INCLUDED two ounces 
of ripe and biruifed grapes in a receiver ca- 
pable of holding 10 ounces of water. 


Sept, 11.5 4 

12. 7 

13. 10 

14: '. The height of it was 4 1” 

15. 15 

10. | 18 

17. | 20 

18.4 25 
Sept. 39. Tue grapes had fevered the re- 


ceiver from his cover, and much juice was 
{pilc. 

Sept. 20. I acatn put the fame grapes in- 
to the fame receiver; but becaufe they had 
{pile their juice by ebullition, I did not ex- 
hautt all the air; but the mercury ftaid in the 
height of five digits, 

Sept. 21. THis day in the morning, the 
receiver, being now full of air, did no longer 
{tick to his cover; fo that I took out the 
grapes, and tranfmitted them into another 
receiver, which I ftopped clofe with a fcrew, 
but extracted no air from it. 

Sept. 22. The height of the mercury was 
11 digits, though the receiver was able to 
hold 26 ounces of water. 

Sept. 23. Theheight of the mercury was 19. 

24, The height of it was the fame. 
30. The height of it was 20. 

Oéfod. 3. WueEN the grapes produced no 
more air, I took them out, and found them 
of a bitter tafte, becaufe they were not yet 
come to their perfect ripenefs, 

Tuts experiment, if you compare it with 
that, which I related before concerning un- 
ripe grapes, doth feem to intimate, that un- 
ripe grapes do produce le{s air when they are 
bruifed, than when unbruifed; but ripe 
grapes do the contrary. 


EXPERIMENT V. 


Nev. 19, 1678. I pur apples into three 
vacuated receivers, In the firft was a found 
apple; in the fecond an apple bruifed, and 
repofited loofly in the open veffel; in the 
third was alfo a bruifed apple, and repofited 
in the veffel, but the cover was fo fitted to 


the veffel, that it did ftraitly comprefs the 
_parts of che apple; for I was defirous to 


know, whether the bruifed apple would pro- 
duce air iz vacuo, as well as the found one, 
2 


provided his parts were narrowly conjoined: 
but the iffue was, that in the exhaufting of 
the receiver, the air, formed between the 
parts of the apple, did expel all the juice. 

Nov, 21. In the firft receiver the height 
of the mercury was five digits ; in the fecond, 
three digits; in the third, none atall. 

Nov. 23. In the firft receiver the height 
of the mercury was feven ; in the two others 
there was no change, 

Dec. 7. Iw the firft receiver the height of 
the mercury was 11 digits. There was no 
alteration in the other two. 

Jan. 22. Tue firft receiver was now feve- 
red from his cover by the force of the air 
produced anew. In the two others there was 
No air generated, 

May 20, 1679. Turis day the third recei- 
ver was found forced from his cover ; whereas 
the fecond had produced no air. 

Tuts experiment informs us, that bruifed 
fruits do produce lefs air ix vacuo than found 
ones, contrary to what happens in common 
air. The reafon whereof may perhaps be 
this, that fruits bruifed are very much rare- 
fied in vacuo, and fo the feveral principles, 
of which they confift, cannot act upon one 
another: but unbruifed fruits, by reafon of 
the entirenefs of their ambient fkin, undergo 
lefs rarefaction. 


ARTICLE Xv. 


Air is fometimes found unfit to produce moul- 
dinefs, 


ExPERIMENT I, 
Jul 12, 1678. F pur rofes into two recei- 
I vers, which were to be 
{topped with fcrews. One of them contain- 
ed common air uncompreffed ; but I intruded 
fo much air into the other, as fuftained the 
mercury 60 digits above its wonted height. 
Aug. 2. Tue rofes in the common air, 
four days ago, were turned into a yellow co- 
lour, as if they had been withered: but 
thofe in the compreffed air kept their colour 
very well, 
Feb. 10, 1679. Tue rofes, in the com- 
preffed air, as yet retained their frefh colour. 
TulIs experiment, compared with that, 
which was made the year before with rofes, 
doth inform us, that the air, at divers times, 
is diverfly affected; fo that fometimes it hath 
a power to hinder corruption, and fometimes 
to promote it. See Artic. IV. Exper. IV. 


EXPERIMENT MII. 


May 22. Firteen days ago I included 
two equal quantities of flowers in two recei- 
vers; into one of them [ thruft fo much air, 
as fuftained the mercury 60 digits above its 
wonted height; but in the other I left 
common air incomprefied. The flowers were 
tulips and lark{purs. 

SINCE 
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Since that time no mouldinefs appeared, 
except only, that 10 days ago, one half of a 
tulip, being cut in two, in the common air 
feemed fomewhat mouldy: but this day, the 
other half of the fame tulip, in compreffed 
air, feemed to be infected with fome moul- 
dinefs, 

As for the flowers, fome of them feemed 
as frefh as when they were firft put in, efpe- 
ciallo thofe in the common air; for in the 
compreffed air they feemed more moitft. 

Fune 22. No more mouldinefs appeared ; 
whence we have a confirmation of the infe- 
rence drawn from the former experiment, 
viz. that the air is fometimes unfit to pro- 
duce mouldinefs; feeing the year before all 
thofe kind of flowers had contracted a great 
deal of mouldinefs, 


ARTICLE XVI 


Experiments concefning the change of weight 
made by the beams of the fun, even in vef- 
fels fealed hermetically. 


ExPerRimMenT I. 

Sept. 4, 1678. I EXPOSED one drachm of 

minium in an open glafs to 
the fun beams, concentrated in a burning 
glafs, and I found, that it had loft 3 of a 
grain of its weight, though much of the 
minium had not been touched by the folar- 
Tays. 


EXPERIMENT MII. 


Sept. 6. I roox coral, already calcined in 
‘fire, and endeavoured to calcine it further by 
the beams of the fun in a fealed glafs, but I 
could fcarce produce any good effect; yet 
the whitenefs of the calx of the coral was 
fomewhat increafed. 

Sept. 10, I eExposEp the fame coral again 
to the fun-beams, in the fame glafs hermeti- 
cally fealed, for two whole hours ; and weigh- 
ing the glafs, found, that the lofs of its weight 
was about ;'- part of a grain, fince the time 
it was firft fealed. 


EXPERIMENT III, 


May 23. I pur calx of tin in a light glafs 
phial, fealed hermetically, and weighed it 
exactly : afterwards I expofed it to the beams 
of the fun fora long time, by the help of a 
large burning-glafs; then the glafs, being 
again weighed, feemeti to have loft 2% part 
of a grain of its weight. 

May 29. I REPEATED the fame experi- 
ment, only ufing minium inftead of calx of 
tin, and the lofs of weight came to +‘¢ part 
of a grain. 

May 30. I ENDEAVOURED to burn the 
fame minium again; but fuch plenty of air 
was produced, that’ the glafs broke into an 

Vou, IV. 


hundred pieces, and made a great noife at its 
diffilition, | 

June 6. I Tritp the fame experiment 
again with minium, and then <> part of a 
grain was abated of the weight. 

Wuewn I attempted again to burn the mi- 
nium, the glafs broke a fecond time. 

Fuly 15. I TOOK coals made of wood, for 
the fame experiment; but the fun did not af- 
fect them at all. 

Fuh 20. I Exposed vive fulphur to the 
beams of the fun, after the manner before 
defcribed ; and though it was eafily melted, 
and did emit many fumes, yet I found no 
change at all in the weight. 

4ug.1. I xEptT the fame phial ftill with 
the flower of fulphur, and expofed it often 
to the fire of my burning-glafs, without dan- 
ger of being broken, viz. becaufe fulphur 
produceth no air; but the fumes were emit- 
ted as at the firft, and the fulphur bubbled 
up; but the weight feemed not to be changed: 


ARTICLE XVIL 
The prefervation of bodies in compreffed liquors, 


EXPERIMENT I, 


INCLUDED two aprti- 
cocks ih two receivers, 
one of which was exactly filled with raifins 
of the fun bruifed, and with water; but in 
the other there were only fome raifins en- 
clofed, yet fo, that the apricock was not 
touched, neither by the raifins, nor by the 
water, 

Sept. ro. I Toox out the apricock;, in- 
clofed with the water ; and whilft the air did 
break forth, the fruit did bubble very much: 
the raifins had loft almoft all their tafte, but 
the apricock had preferved a pleafant relith ; 


Auguft 3, 1678. I 


yea, it feemed more pleafant than the tafte - 


of fuch fruits bought at that time of the year 
ufeth to be. , 

Feb, 10, 1678, Tue apricock, inclofed 
without water, as yet kept its colour and 
figure, only feemed to have loft its firm- 
nefs. . ; 

THis experiment informs us, that the 
tafte of fome fruits may be preferved in an 
infufion of raifins of the fun 5 at leaft in vef- 
fels, which are able to contain a great compref- 
fion of the air, 


ExPERIMENT IL. 


Sept. 17, 1678. I rncLupeEp_ peaches, 
with an infufion of raifins, in two receivers, 
fhut with a fcrew. 

Sept, 21. Too great a quantity of air, pro- 
duced in one of my receivers, expelled fome 
part of the liquor out of it. The other re- 
ceiver as yet retained its liquor. 

Sept. 25. Tur receiver, out of which the 
liquor was expelled, loft fome more thereof, 
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fo that its fifth or fixth part now feemed 
empty: but fetting the fcrew, the liquor was 
then preferved. The other receiver was not 
altered. 

Sept. 26. Tue fame receiver began again 
to leak and run over, fo that J fet the fcrew 
again. 


_ Nov. 27. Our receiver feemed hitherto to . 


be fhut exactly enough, but this day I open- 
ed it, and, whilft the air was getting out, 
the peaches bubbled very much; one of 
them, of the fort of thofe, to which the 
ftone or kernel ufeth to ftick, had preferved 
its firmnefs, and afforded a tafte pleafant e- 
nough ; but the other, being of that fort, 
which are of a yellow colour, was very foft, 
yet the tafte thereof feemed to be more plea- 
fane than the tafte of the other. The liquor 
was very pleafant and grateful. 

Dec. 28. As yet the other receiver feemed 
unaltered ; but when I opened it, an innu- 
merable company of bubbles did emerge 
from the liquor, and from the peach. The 
peach on one fide had preferved its firmnefs, 
on the other it had loft it; but the whole 
peach was acceptable to the palate, yet fome- 
what fharp. 

Tis experiment feems to teach us, that 
liquors may grow four, though no {pirits 
have evaporated from them. 


ExPERIMENT MIII. 


Sept.20. I rncLupeEp peaches, with un- 
ripe grapes, in two receivers, and filled them 
exactly. In the one were apples bruifed to 
the confiftency of a pultis: in the other, an 
infufton of raifins of the fun. 

Sept. 25. Tue receiver filled with pulp 
of apples hitherto feemed unaltered; but in 
the other, the air which was generated had 
extruded the half of the contained liquor, 
and impelled the mercury into the gage, to 
the height of 100 digits ; wherefore I opened 
the receiver, and the peach, whilft the air 
was getting out, was alimolt reduced to the 
confiftency of a pultis; the tafte of it was 
pleafant enough. 

I put another peach into the fame re- 
ceiver, and fubftituted a new infufion of rai- 
fins of the fun, inftead of that, which was 
loft. 

Sept. 26. THe metcury was now come to 
30 digits above its wonted height. 

Sept, 24, The height of the mercury 

was 72. 

28. The height of it was go. 
liquor did work out. 

30. The fame height remained, but 
the liquor was all gone out. 


The 


Offob. 1. I now perceived, that all the air - 


had alfo efcaped; wherefore opening the re- 
ceiver, I found the peaches very foft, yet of 
a pleafant tafte. 

' Odfob, 3. THE receiver filled with the pulp 
of apples had as yet loft nothing; but this 
day I perceived, that almoft all the juice of 
the apples had run out: F opened the receiver, 
and found all therein very much fermented. 


4 


a 


The peach was very foft, but in tafte not un- 
pleafant. 

Tuts experiment informs us, that fruits 
cannot be long kept in pulp of apples, by 
reafon of the great production of air ; though 
that happens a little later in the infufion of 
raifins, 


EXPERIMENT IV. 


Sept.23, 1678. I rncLupEp peaches with 
crude grapes in two receivers, one of which 
was exactly filled with pulp of apples, the 
other with unripe grapes bruifed. 

O¢tob, 1. Tue receiver filled with pulp of 
apples feemed as yet to have received no al- 
teration ; but the other was this day found 
emptied of his wine : this therefore I opened, 
and found one of the peaches to have retained 
its firmnefs, and its tafte; but the other had 
loft its firmnefs, yet retained a grateful tafte. 

Feb. 5, 1679. Tue receiver containing 
the pulp of apples hitherto feemed unaltered ; 
yet I opened it, and the great ebullition 
thereupon did manifeft, that a mighty com- 
preffion of the air was in it. The pulp of 
apples and the peach had kept a grateful 
tate, but fomewhat more pungent than or- 
dinary. 

Tis experiment fhews us, that juice of 
crude grapes cannot conveniently be ufed for 
the prefervation of fruits, by reafon of the 
production of too much air. 


EXPERIMENT V. 


Sept. 25, 1678. I incLuDED two pears, 
called butter pears, in a receiver exactly filled 
with pulp of apples. 

Sept, 28. Hiruerto I perceived no alter- 
ation in the height of the mercury. 

Octob. 5, THE mercury was now come to 
the height of 15 digits. 

Oétob, 6. THE height of the mercury was 
16 digits and more. 

Oé?ob. 12. ‘THE mercury was not changed. 

O¢fob, 20, THR:E days ago the mercury 
was depreffed, though nothing had efcaped 
out. 

Oéfob, 26. Tuts day my receiver was found 
cracked, though I did not find, that the air 
was compreffed within ; but perhaps the fcrew 
was fet too high. The pulp of the apples 
was of a very grateful tafte; fo were the 
pears, but they were very foft, and one of 
them feemed to incline to rottennefs. 

Peruaps the crack in the receiver was the 
caufe, why fo little air was produced in this 
experiment, 


EXPERIMENT YI. 


OG. 1, 1678. I incLosEp peaches in two 
receivers, one of which was filled with pulp 
of apples, and the other with unripe grapes 
bruifed. 

Oéfob, 5. Mucu air was produced in the 
fecond receiver, yet fome of the wine ran out. 
The height of the mercury was 64 digits. 


O77, 
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Offob. 6. Tue witié proceeds to run out : 
the height of the mercury was Jo. 

Offob. 8. Now the wifie was all run out 
of the receiver, and the height of the mer- 
cury was 86. 

Offcb, 12. Tue height of the mercury 
abode at 86. 

Offob. 18. TuHat receiver, out of which 
all the wine was run, yet held the air very 
well ; and the height of the mercury in it, 
ftaid at 86. The other receiver, filled with 
pulp of apples; had for thefe five laft days 
{uffered fome juice to flow out. 

Dec. 4. I openep the tfecéiver filled with 
pulp of apples ; and though all the juice was 
got out, yet it ftill contained the air, very 
much compreffed ; and many bubbles brake 
forth, not without fofne noife, after the re- 
ceiver was quite opened, The peach was 
very foft, and of a pungent tafte, like to that 
of inebriating wine. 

Fan. 28, 1679. AFTER the effufion of the 
wine in the other recéiver, the thetcury ftaid 
in the fame height. I opened the receiver ; 
the peaches did emit fiiany bubbles, and 
were wrinkled, but their colour was little 
changed : their fapor was moft pungent, and 
inclining to acid. 

Tus experiment doth confirm the con- 
clufions of the former. 


ExPERIMENT VII. 


Offob. 4, 1678. I put peaches into three 
receivers; the firft of which was filled with 
ale, or beet without hops ; the fecond with 
beer hopped ; the third with wine. 

Offob, 5. Thé height of the mercury in the 
firft receiver was 15 digits; in the fecond ; 10, 
in the third, 9 digits. 

O&ob. 6. The height of it in the firft re- 
ceiver was 25 digits ; in the fecond, 15 ; in 
the third, 20. 

_ - Oob, 8. The height of the mercury in 
the firft receiver, was 25 digits; in the fe- 
cond, 153 inthe thitd, 20. 

Offob. 12. The height in the firft re- 
| ceiver was 63 digits; in the 
fecond, 15; inthe third, 28. 
The height of the mercury ih 
the firft receiver was 81 digits ; 
in the fecond, 153 in the 
third, 30. 

There was no more change 

perceived in any of the three 

réceivers. 

. The mercury rather defcended 
than afcended, in all the three 
receivers, 

. In the winé only, the mercury. 
afcended or defcended accord- 
ing to the heat and the cold. 

. The height of the mercury in 

the firft receiver was 96 digits ; 

in the fecond, 15; in the 

third, 30. 

The height in the firft re- 

ceiver was 115 digits ; in the 

fecond, 20; in the third, 30. 


15. 


16. 


30. 


Novem. 3. The height in the firft receiver 
was 117 digits; in the fecond 
20; in the third, 30. 

6. The height in the firft receiver 

was 120 digits; in the fecond 
313 in the third, 31. 
The height of the mercury in 
the firft receiver was 105 di- 
gits; in the fecond, 31; 1n the 
third, 28. It was cold wea- 
ther. 

Novem. 16. The height of the mercury. 
was the fame. The peach, which hitherto 
was demerfed, now mounted up to the upper 
part of the liquor in the fecond receiver 5 all 
the reft ftaid in the bottom, 

Novem.25, The height in the firft recetver 
was 140 digits; in the fecond, 473; in the 
third, 32. 

Novem, 28. The height in the firft receiver 


II. 


was 96 digits; in the fecond, 363; in the. 


third, 28. It was very cold weather. 

Dec. 13. The height in the firft receiver 
was 96 digits ; in the fecond, 473 in the 
third, 33. I opened the third receiver, and 
found the peach firm, and of a laudable co- 
lour ; but it had contraéted much of tafte 
from the wine, which yet was capable of be- 
ing amended by fugar, fo that a very plea- 
fant and edible difh might be made thereof. 
The wine alfo was grateful to the palate. 

Dec. 30. The height of the mercury in the 
firft receiver was 96 digits; in the fecond, 
47. 1 opened the firft receiver, and the 
peaches, which had lain til] then at the bot- 
tom of the liquor, did prefently emerge to 


the upper part thereof; they emitted many. 


bubbles : the tafte of the ale, of which they 
had contracted much, was made pleafant with 
fugar. : 

THIs experiment informs us, that ferment- 
ed liquors may be ufeful for the prefervation 
of fruits, as being unfit to produce air. 


ExPERIMENT VIII. 


Sept. §,1678. I1NcLUDED one peach not 
cut, with another cut into pieces, in a receiver ; 
into which I after poured old wine, till it was 
exactly filled, and then fhut it with a {crew, 
I hoped the iffue would have been, that if the 
wine did extraét any tindture from the peach, 
that the cut peach would eafily fupply it; 
and fo the whole peach would keep its full 
tafte. : 
Nov. 20. As yet nothing feemed to be al- 
tered ; but this day I perceived, that fome of 
the wine did run out, 

Nov. 30. Tue third part of the wine was 
loft. 

Decem. 8. Seeing the wine begin again to 
run out, and that there was little of it left, I 
opened the receiver, and found the peaches 
very much fermented, yet endued with a 
grateful, but moft pungent tafte. ‘The wine 
alfo was pleafant. 

By this experiment, if it be compared with 
the third receiver in the former experiment, 


we may conjecture, that wine doth sae 
the 


151 


152 


-compreffion made. 
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the fermentation of peaches, if it be ina fuf- 
ficient quantity ; but here the wine was not 
fufficient, becaufe the pieces of that peach, 
which was cut, did fill the whole receiver, 
fo that no room was left for the wine, but in 
the interftices. 


ExPERIMENT IX. 


Ofob. 11, 1678. I put two peaches, one 
whole, the other cut in pieces, into a re- 
ceiver filled with hopped and fermented beer. 

Oéfob. 12. In one night’s fpace the mercury 
afcended three digits. 

Of. 15. The height of the mercury was 

16 digits. 
16. The height of it was 15. 
18. The height of it was 12. It 
was very cold. 

The height of it remained at 12. 

Now the mercury afcended a- 
again, The cold abated. 

Nov. 2. Theheight of the mercury was2o. 

3. The mercury defcended a little. 
It was cold weather. 
6. The height of the mercury was 
28. The weather grew hotter. 
8. The height of it was 33. 
ty. The height of the mercury was 40. 
12. The height remained at 4o. 

Some of the beer wrought out. 

. The height of it was 46. 

. The height of it was 43. But 
much of the beer was loft. 

a1. The mercury afcended xot, but 
the beer proceeded to work 
out, 

. When the beer was almoft all 
wrought out, I opened the re- 
ceiver, and found the peaches 
very foft, yet of a grateful tafte, 
though they had been kept nine 
hours in the free air, after the 
receiver was opened. 

N. Thefe fruits were never quite ripe. 

From this experiment, if it be compared 


90; 
22. 


-with the fecond receiver in Exper. VII. it 


may be inferred, that beer doth hinder the 
fermentation of peaches, and the production 
of air, if it be in a fufficient quantity : but 
here there was but a little beer contained in 
the interftices, which was not able to hinder 
the fermentation of the peaches, 


ExPERIMENT X. 


Offob. 19, 1678. I 1wcLUDED raw beef 
in three receivers ; the firft of which was ex- 
actly filled with ftale beer, forcibly intruded, 
fo that the mercury exceeded its wonted height 
by 60 digits. The fecond was alfo exactly 
filled with ftale beer, but here there was no 
The third was filled 
partly with the beef, and partly with com- 
mon alr. 

Offob, 20. In the firft receiver the mercury 


was depreffed to the twentieth digit beyond 


its ufual height, though nothing at all had 
efcaped out. In the fecond alfo, it defcend- 
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ed a little; but in the third, it afcended 
fomewhat. 

_ Offob, 26, In the firft receiver the mercury 
did fometimes afcend, and then defcend very 
irregularly ; in the fecond it began to afcend 
flowly two days ago ; in the third it was not 
moved at all. 

Offob. 27. One piece of the fame beef, 
which was left in the air, began to have an 
ill fell ; and alfo the mercury in the third 
receiver began to afcend. In the fecond it 
proceeded to afcend by little and little ; but 
in the firft it feemed rather to defcend. 

Nov. 3. THe mercury in the firft receiver 
afcended not ; in the fecond, the height of ir 
was 2o digits ; in the third, it was 10 digits. 

Nov. 5. I openep all the receivers, and 
the two firft did not ftink at all, yet they had 
contra¢ted a fmell from the beer ; the flefh 
boiled in the fame beer was found very ten- 
der, but its tafte was bitter, perhaps by reafon of 
the too gieat quantity of the becr. That beef, 
which was included with common air, when 
the receiver was opened, did prefently affect 
the noftrils with a ftinking {mell ; yet, when 
it was taken out, and accurately {melt too, it 
{carce feemed to ftink. I included the fame 
flefh in the fame receiver, totry, whether new 
air being admitted would promcte corrup- 
tion. 

Nov. 6. The height of the mercury was 

three digits. 
11. The height of it was 9. 
25. The height of it was 20 digits, 

I openeD the receiver; I found the fleth 
fo ftinking, that I was forced to throw it 
away. 

From this experiment it feems to follow, 
that beer may be convenient for the prefer- 
vation of flefh, efpecially if it be intruded by 
force into the receiver ; but this compreffion 
is foon abated, becaufe the air compreffed in 
the fame receiver is apt to enter into and 
pervade the pores of the beer by degrees, 


ExPERIMENT XI, 


Nov. 12, I incLupep beef, as hardly as I 
was able to do it, in three receivers: into 
the firft of them I poured water, mixed with 
one fortieth part of falt, which filled up all 
the interftices, which were left betwixt the 
parts of the flefh: in the fecond fome falt 
water was in like fort contained ; but it was 
intruded by force, fo that the mercury in the 
gage afcended to 15 digits above its wonted 
height : into the third recetver I poured no 
water, and therefore thofe few interftices, 
which could not be poffefled by the fleth, 
were left for the air. 

Nov. 13, Tue mercury defcended in all 
the receivers, efpecially in the fecond, which 
had admitted the compreffed liquor. 

Nov. 18. Tue two receivers, which were 
not compreffed, did not repel the depreffed 
mercury upward: but as for that, whofe 
mercury had been impelled to 1¢ digits, and 
afterwards had defcended moft of all, it now 
returned almoft to its former height. A 

plece 
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piece of the fame beef, being left in the air, 
began to have a bad {mell. 

Nov. 23. Iw the three receivers air was 
produced a new 3 but this day in the fecond 
the mercury defcended three digits; the 
height of it was 20: in the other two it was 
about 16. I opened the firft receiver, and 
the flefh was not corrupted at all. 

Nov. 30. I roox the fiefh out of the re- 
ceiver, which was put in without falt; it did 
not ftink at all; but being boiled, was very 
tender and of a pleafant tafte. 

Dec. 6. I openen the receiver, into which 
I had forcibly introduced fale water. The 
mercury exceeded its wonted height 25 digits. 
The fmell of the flefh did ftrongly: affect the 
noftrils, yet it did not ftink. The flefh put 
in vacue fent forth many bubbles, which 
ceafed not but a pretty while after the re- 
ceiver, in which it was included, was taken 
out of the pneumatic engine ; yet the mer- 
cury, in one hour’s fpace, came to the height 
of three or four digits, Afterwards I im- 
merfed the fame receiver fo exhaufted in hot 
water, and the liquor contained therein did 
bubble very much, though the water from 
which it borrowed all its heat did not boil 
at all; but fo great a quantity of air was pro- 
dueed, or te had entered from without, 
that the receiver was quickly full. After- 
wards the liquor contained therein did. not 
bubble or boil, though it were immerged in 
boiling water. I took out the fiefh, and 
found it pleafant and tender, yet lefs fo than 
I expected, perhaps becaufe it was not yet 
boiled enough. 

Tris experiment teacheth ys, that water, 
as well as beer, may conduce to the prefer- 
vation of flefh. 


ExPERIMENT XII. 


Nov. 29, 1678, I incroszp oyfters in four 
receivers : in the firft the oyfters were with- 
out their fhells, and filled the whole {pace as 
exactly as we could; in the fecond, the oy- 
fters, not taken out of their fhells, -were in- 
cluded with common air: in the third, the 
oyfters alfo were included in their fhells, and 
the remaining fpace of the receiver was ex- 
actly filled with fale water. All thefe three 
veflels were firmly clofed with fcrews. ‘The 
fourth receiver was exhaufted of air, and it 
contained three oyfters in their fhells, and 
eight taken out of their fhells. When the 
air was pumped out of this receiver, the oy- 
fters, which were taken out of their fhells, did 
emit many bubbles, and thofe very great 
ones 5 but the three others underwent no fen- 
fible mutation, fave that one of them did 
gape. 

Nov. 30. In the three recipients, which 
were ftopped -with ferews, the air feemed to 
be-confumed, rather than produced ; but the 
¢mercury in-vacuo afcended a little. 

Dee. 4. Wratst the -weather was cold, 
the mercury afcended not; but now-when 
- the cold began to abate, the height of the 

mercury in the -firft-receiver was feven digits ; 

Vou, IV. 3 


in the fecond, none; in the third, three ; 
in the fourth, three, | 

Dec. 5. Tue height of the mercury in the 
firft receiver was 20 digits; in the fecond, 
digit ; in the third, three ; in the fourth 

ve, 

Dec. 7. Tue height of the mercury in the 
firft receiver was 30 digits ; in the fecond, 
one digit ; in the third, three; inthe fourth, 
eight. Other oyfters, left at the fame time 
in the air, had a bad fmell. 

Dec. 9. In the firft receiver the height was 
303 in the fourth, rr. The reft were not 
changed, 

Dec. 13. THERE was no change in the 
three firft receivers, but in the fourth the 
height was 14 digits. 

Dec. 20. Iw the farft receiver the height 
was 46 digits; in the fourth, 24; the reft 
were not changed. 

Dec, 21, Iw the firft receiver the height 
was 52 digits; in the fourth, 25: in the 
re{t no change, 

Dec.-22. Tue height of the mercury in 
the firft receiver was 6o 3 in the fourth, 27: 
no change in the reft. 

Dec. 27. In the fourth receiver the height 
was 29; the reft were not changed. 

Fan. 1, 1679. Tue oyfters in the third 
receiver had tinged the water with a black 
colour. 

Fan.25. THE mercury i# vacuo feemed 
{till to remain almoft in the fame height. 
But this day fome bubbles were formed in 
the turpentine, by the internal air, about the 
commiffure of the cover with the receiver. 
Therefore I opened the receiver, and found 
the oyfters very ftinking ; I likewife opened 
the other receivers, and found the oyfters of 
a ftinking fmell, and turned to a kind of 
vifcous gelly, 

THIs experiment feems to inform us, that 
fifhes do produce lefs air than flefh ; and yer 
that they will be corrupted, though they are 
fortified againft the air. 


ExPERIMENT XIII. 


Nov. 29, 1678. I exActty filled a glafs 
veffel with frefh butter, not at all falted, and 
then ftopped it witha fcrew. A mercurial 
gage was included in the fame veffel. 

Nov, 30. In the night, the cold being very 
fharp, the butter was condenfed, for the 
mercury came nearer to the aperture of its 
gage, , 

Dec.2. THE mercury came nearer and 
nearer to the aperture of its gage, perhaps 
becaufe the cold did daily increafe. - 

Dec. 5. Tue -cold being abated, the mer- 
cury returned almoft to its former height; 
part of the fame butter, being left in the air, 
began to have a very bad {mell. 

Dec. 7. Tue cold again returning, the 
mercury did alfo again come to the top of 
its gage. The butter left in the air {melt 
worfe than before, notwithftanding, as yet, it 
was edible. 


Rr Dec, 
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Dec. 24, Tue butter had produced no air ; 
being taken out of the. receiver, it was of a 
grateful tafte, except only a little of the fu- 
perficies, which was contiguous to the leather, 
that was {pread over the cover. 

From this experiment.it follows, that but- 
ter may be kept a great while, if it be de- 
fended from the contaét of the external air. 


EXPERIMENT XIV. 


Nov. 30, 1678. I FinuED two receivers 
with whitings ; and that no air might be left 
in the vacant fpaces, into the one I poured 
wine ; into the other oyfters, with their juice, 
without their fhells ; fo that both the re- 
ceivers were exactly filled. When I had af- 
terwards clofed their covers with fcrews, the 
air in the mercurial gages was comprefied ; 
but in three hours fpace the mercury again 
returned to its former mark, . 

Dec. 2. Tue cold increafing, the mercury 
came nearer to the aperture of its gage in 
both receivers. a 

Dec. 4. Tue cold ceafing, the mercury 
afcended very much in that receiver wherein 
the oyfters were ; but in the other receiver it 
was not moved. 

Dec. 5. Iw the receiver containing the oyft- 
ers, the height of the mercury was 20 digits ; 
but in the other, it was not yet returned to its 
wonted height. 

Dec. 7. Iw the receiver with oyfters, the 
height of the mercury was 40 digits; in the 
other, it continued ftill below its wonted 
height. 

Dec.9. Tue mercury in both receivers 
was changed little or nothing. 

Dec.20. Wuen the mercury was changed 
no more, I opened the receivers, and both 
of them were found to be very ftinking. And 
this feemed new to me in this experiment, 
that the receiver, in which the wine was, had 
admitted of corruption without production 
of air; for hitherto all bodies, whilft they 
were corrupting, had produced air. 


ExPERIMENT XV. 


Dec. 3, 1678. I put raw beef into two large 
receivers, with pepper and cloves; and that 
no air might be left in the interftices, I poured 
in beer upon them, and no long time after I 
found the preffure of the air in the receivers 
to be abated, the mercury in the gages com- 
ing to the open ends. 

Dec.8. Lue mercury did not afcend in 
either of the receivers. I opened the one, 
that I might boil the flefh; it was endued 
with a fweet fmell, contracted from the 
cloves; and the liquor contained in the fame 
receiver, before it was boiled, did fmell like 
hippocras. 

‘fan.2, 1679. 1 opened the other receiver, 
and found no air produced therein ; the flefh 
was not atall corrupted, and when I boiled it 


_ in vacuo, 1 obferved, that if a more intenfe 


fire were kindled, the air, or fome {pirits, did 
make an eruption through the ftop-cock, 
which was faftened to the top of the receiver, 


_ The receiver, being cooled all the night, the 


day after was found almoft quite empty of 
air, The flefh was very tender, and well tafted, 
only it was a little over-boiled, for it had 
been kept on the fire fix full hours, 

We have a confirmation by this experi- 
ment, that beer may be uierul for the pre- 
fervation of flefh, efpeciaily if the bitter tafte 
thereof be corrected by fome aromaticks, 


EXPERIMENT AVI. 


Dec. 4, 1678. I included two larks, with 
fome beef, in a receiver, all whofe fpaces, 


-unpoffefled by the flefh, I filled with ale ; 


and at the fame time I filled another receiver 
with the fame fort of beef, adding beer alfo, 
but no larks were put in with it. 

Dec. 9. Some pieces cut off from the larks, 
and expofed to the air, began to {mell ill; 
but thofe included in the receiver, as yet had 
produced but little air; for the mercury was 
not yet come to five digits above its wonted 
height. In the other receiver it was not 
moved. : 

Dec. 19. Iw the receiver, which contained 
the larks, the mercury afcended no higher ; 
for the cover being broken, fuffered the li- 
guor torunout. Wherefore I opened the re- 
ceiver, and boiled both the beefand the larks, 
which were not at all corrupted, but they 
feemed very acceptable to the palate; yea 
the beef had contraéted a pleafant tafte, 
partly from the larks, and partly from the 
beer. 

Dec. 23. I opened the other receiver, and 
the boiled flefh feemed pleafant, yet not fo 
pleafant as that, which was endued with a 
venifon-like tafte from the larks. 

Tuis experiment fhews, that even tender 
birds may be preferved long by the he!p of 
beer or ale. 


EXPERIMENT XVII. 


Dec. 14. I included apples in four re- 
ceivers ; inthe firft was an whole apple, and 
all the fpaces were filled with powdered fu- 
gar: in the fecond, an apple was cut in 
pieces, and the fpaces filled with fugar, as 
before: in the third an apple was alo cut, 
but the reft of the receiver was filled with 
water, wherewith 7'= part of fugar was mixed : 
in the fourth, the apple was alfo cut, and the 
fpaces were likewife filled with a folution of 
one part fugar, and five parts of water. 

Dec.21. Turs day, in the firft receiver, 
the mercyry began a little to afcend, yet the 
fugar did not melt: in the fecond receiver 
all the fugar was melted, and the pieces of 
apple were fhrivelled, alfo they produced 
much air when they were firft put into the 
receiver. In the two other receivers the mer- 
cury began alfo to afcend; but in the third, 
the pieces of apple were very much corrup- 
ted, for their fkin or rhine was taken off, 

Dec. 22. AiR was produced in all the re- 
ceivers, but the quantities of the air pro- 
duced, did not bear the fame proportion 
amongft themfelves, as the quantities of the 

fugar : 
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fugar: for in the fecond receiver much air 
was produced, but in the fourth the mercury 
afcended lefs than in the third; and befides, 
in the firft fome air was generated. 

Dec.27. In the three firft receivers the 
height of-the mercury was ten digits; but in 
the fourth it was only fix digits. 


Dec, 31. Iw the firft and fecond receivers . 


the height of the mercury was 13; in the 


third the height was 15 in the fourth it was - 


only nine digits. 

Fan.2, 1679. In the firft and fecond re- 
ceivers the height of the mercury was almoft 
143 in the third 17; in the fourth rz. 

Fan7. In the fecond receiver the height 
of the mercury was 16 digits; in the third 
36; in the fourth the height of it was 15: 
but in the firft the mercury had not afcended, 
and fomething had efcaped out of the re- 
ceiver, and therefore I eafed the fcrew, that 
I might difpofe of it the better; and then 
the air made an efcape. 


Fan. 9. Iw the firit receiver the height was. 


fix digits; in the fecond 16; inthethird 39; 
in the fourth 15. 

Fan.17. Im the firft receiver the height 
was 133 in the fecond 19; in the third 56; 
in the fourth 17. 

Fan 30. In the third receiver the height of 
the mercury was 76 digits, and the liquor 
brake out, and therefore I opened it, and 
found the fruit to have loft much of its tafte, 
but the water had contracted it, and was 
pleafant enough to the palate. In the fecond 
receiver the mercury afcended no more. I 
opened this receiver alfo, and found the fruit 
much more pleafant in this than the other ; 
yet much of its tafte was imparted to the am- 
bient fugar, fo that it was found changed 
into a very good fyrup. 

Feb. 16. Tue height of the mercury in 
the firft receiver was 22 digits; but in the 
fourth 33. J opened it, and found the fruit 
to have loft much of its tafte, and that the 
ambient water had gor it, and was thereby 
turned into a pleafant drink. 

Feb, 27. Iw the firft receiver the height of 
the mercury was 30 digits. 

March 15. Iw the firft receiver the height 
of the mercury was not changed ; but this 
day I found fomething to efcape out of the 
receiver, and therefore I opened it, and found 
the apple of a laudable colour; but the pulp 
was fpungy, and had loft much of its ‘afte. 

Tis expertment feems to teach us, that 
fugar isnot fo fir for the prefervation of fruits, 
as fermented liquors. See exper. 7. 


EXPERIMENT XVIII. 


Dec. 23. I filled a glafs veffel with milk, 
and then. {topped it with a fcrew; and into 
another receiver I put a lark with milk, and 
{topped it clofe. 

Dec.24. Turs evening I perceived, that 
the cafeous part was fevered from the buty- 
‘rous, in the clofed receivers as well as in the 
milk, which, at. the fame time, I had left 
expofed.to the air.. . 


_ 


Dec. 27. I found no air produced in the 


. receiver, which held the lark; but in the 
. other, the mercurial gage was fpoiled. - 


Dec.31. THe mercury afcended in that 
receiver, which contained the lark; but the 


_ milk, that was left in the air at the fame time, 


that I ftopped the receivers, did ftink three 
days ago. 
Fan. 1, 1679. Iw the receiver, wherein the 


lark was included, the height of the mercury — 


was 10 digits, 

.Fan2. Tur height of the mercury was 
144. The milk ftagnant below the buty- 
rous part appeared of a red colour. 

Jon. 4. Tue height of the mercury was 
19. Some white fediment was concreted in 
the bottom of the milk, 

Fan.g. Tue height of the mercury was 
2g digits. - 

Fan, 25. I opened both receivers, and 


found the lark to affeét the noftrils with a: 


ftrong, though no fcetid imell, yet it had 
been kept 32 days; when it was boiled, ic 
was of a pleafant tafte. In the other re- 
ceiver, the cafeous part of the milk was fub- 
acid and grateful, but the butyrous part was 
not fower at all. 


Tus experiment informs us, that fome- 


times milk may be ufed with good fuccefs 
for the prefervation of flefh. | 


EXPERIMENT XIX, . 


Dec, 24, 1678. I puta lark into a fmall 
receiver, and poured butter upon it, melted 
with a flow fire, till all the fpaces were ex- 
actiy filled ; then I clofed the cover witha 
{crew. 

Dec. 27. THE mercury approached nearer 
to the aperture of its gage; but the butter 
feemed to be altered, for the loweft part of 
it was more yellow, and the middle more 
white than it feemed before the inclufion 
thereof: the upper part was fluid. 

Fan. 5, 1679. THE mercury returned by 
little and little, to its wonted height. 

Fan.g. THE mercury was fomewhat higher. 

Fan. 28.. Tae mercury was little changed: 
I opened the receiver, and found that part 
of the butter, which was contiguous to the 
leather fpread over the cover, to be white, 
and of a very unacceptable tafte. 
ter, which was more remote from the leather, 
was yellow and fomething graveolent, yet it 
was edible, But the lark being roafted was 
grateful to the palate, though it had been 
kept 34 days. 

Tus experiment feems to inform us, that 
butrer melted and hot is not.fo fuccefstully 
ufed for the prefervation of flefh. 


ExPERIMENT XX, 


Fan. 4, 1679. I included boiled flefh ix 
vacuo, in a receiver {topped with a {crew, 
and filled the interftices exactly with broth 
of the fame flefh, which feemed a little too 
falt. Whilft I fer the fcrew all the things 
in the receiver fuffered a compreffion, ah 
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the mercury afcended to the height of fix 
digits into the gage ; but fhortly after it re- 
turned to its wonted height. 

‘¥an,.28,. THe air was more and more con- 
fumed, fo that the mercury now defcended 
to eight digits below its wonted height. I 
opened the receiver, and found the fleth very 
fweet and tender, The broth alfo had a 
fubacid, but a very grateful tafte. 

Tus experiment informs us, that flefh, 
after it is boiled, may be kept long without 

rejudice, which is a great conveniency in 
ong voyages at fea; fo that perhaps there 
will be no need of falted flefh. For after the 
raw flefh hath been kept fo long in vefiels 
ftopped with fcrews, till experience fhews, 
that there is no danger of its corruption, 
then it is to be taken out, and being perfectly 
boiled, is again to be included in the fame 
receivers: and fo without doubt it may be 
kept for a long time without falt. See exper. 
IZ. 


EXPERIMENT XAXI. 


Yan. 30, 1679. I put raw fiefh into two 
receivers: to the firft I added pepper and 
cloves; in the fecond I mixed nothing, for 
I was willing to know, whether thefe {pices 
would promote the production of air, or re- 
tard it. 

Feb.11. Tue height of the mercury in 
the firft receiver was three digits; in the fe- 
cond the height of it was below 1 4. 

Feb, 12. Tue height of the mercury in 
the firft receiver was 443; in the fecond not 
above 1 3. 

Feb. 13. In the firft receiver the height of 
the mercury was fix digits and more; in the 
fecond it was three digits. I boiled the flefh 
of the firft receiver, after the manner before 
defcribed, and it was very pleafant and tender. 

Feb. 14. Tue height of the mercury in 
the fecond receiver, was five digits. 

Feb.19. Tue height of the mercury in 
the fecond receiver, was eight digits. 
| Feb, 20, Tue height of the mercury in 
the fecond receiver was 11 digits, I boiled 
the flefh and found it very tender, though 
it had ftaid over the fire 2” balneo Marie 
only for three quarters of an hour, I put 
fome part of this flefh, before it was boiled, 
into a receiver, and filled all the fpaces as 
exactly as I could with the fame flefh, to try 
how long the fiefh might be preferved when 
the air was fo excluded. 

Feb.28. Tue mercury afcended very little. 

March 20. Tue height of the mercury 
was about 16 digits. I opened the receiver, 
and the flefh feemed of a pleafant tafte, yet 
inclining to corruption. 


ExPERIMENT XXII. 


Feb. 10. I put raw beef imto three re- 
ceivers: in the firft, the beef was feafoned 
‘with pepper and cloves; in the fecond, it 
was encompaffed with falt water; in the 
third, I put neither fale nor fpice. 


Feb, 19. Four days ago the mercury 
afcended: in the third receiver; in the firft 
alfo it began to afcend; but in the fecond it 
was not moved at all, 

Feb. 21, In the firft receiver the height of 
the mercury was four digits and+; in the 
third ro digits; but in the fecond there was 
no afcent at all. 

Feb, 25, Tue height of the mercury in 
the firft receiver was fix digits; in the third 
19 digits ; in the fecond half a digit. 

Feb. 26. Tuts night there was no afcen- 
fion of the mercury in al! the receivers, I 
opened the third receiver, and the flefh, after 
boiling, was found very good. 

THE former experiment feems to teach us, 
that {pices do hinder the production of air; 
but’ the prefent experiment proves the con- 
trary. Whence this contrariety fhould pro- 
ceed, I know not; unlefs it be, becaufe, 
perhaps, I had left a fpace large enough 
for the air in thefe receivers ; but in the 
former experiment I filled all as exaétly as I 
could with flefh. 

March 9. Tue height of the mercury in 
the firft receiver was eight digits; in the fe- 
cond none, 

March 12, Tue height of the mercury 
in the firft receiver was 12 digits; in the fe- 
cond one digit, 

April 3. Tue height of the mercury in 
the firft receiver was 11 digits: but in the 
fecond it exceeded not one digit. I opened 
the receiver, and boiling the flefh, after my 
accuftomed manner, I found it very tender, 
and of an excellent tafte. 

Tue corollary from this experiment feems 
to be, that the faltnefs of water, included 
with flefh, doth hinder the produ€tion of 
air; but becaufe there was fo fmall a quan- 
tity of water, compared with the quantity of 
flefh, I do rather incline to think, that lefs 
air was produced in the fecond receiver, be- 
caufe it was more exactly filled. And in- 
deed, if frefh water had been ufed inftead of 
falt, the matter fuceeeds after the fame fort ; 
but the chief art to preferve flefh without 
falt confifts herein, that all air be excluded 
from it, and that there be a great compref- 
fion in the receiver. 

Ax. thefe experiments about the prefer- 
vation of aliments, what great ufe they may 
be of for the tranfporting of fruits, venifon, 
or other flefh, from places far remote to great 
cities, and for the affording better nourifh- 
ment to mariners, I leave to the reader to 
judge. 


ARTICLE XVIII 


Experiments concerning elixation and diftilla- 
tion In vacuo, 


ExpERIMENT I. 


Dec. 12, —J PUT two ounces and fix drachms 
1678, H of beef into an empty receiver, 
which was able to hold 22 ounces of teed 
en 
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Then I put it into -boiling water for) three 
hours; which being done +I. expofed it to 
the air to be cooled for a‘whole night ; after-; 
wards, ufing my pneumatic, engine, I per- 
ceived, that the air formed in the receiver 
could fcarce fuftain three digits.of mercury ; 
and fo deduéting from the calculation, a man 
may eafity find, that flefhy whilft it is boiled, 
cannot form-air enough to make an entire, 
preffure in a receiver capable of holding a 
double weight of water: that is, if, you in« 
clude one pound of flefh;in an emptied re-) 
ceiver, able to hold two pounds of water, 
it will not generate air; that can remove. the 
cover from the receiver,. unlefs heat do confer 
much to ptoduce the effect; but I confefs, 
that our flefh was not boiled enough. 

Seé the defcription of a veffel ta Poil'and di- 

fill in vacuo, p. 105: . 


ExPpeRIMENT MII. 


Dec. 23. I inclofed three ounces of raw 
beef in.a receiver able to hold 32 ounces of 
water; and when it boiled, having been, 
long on the fire, the cover was forced from. 
its receiver, and fo fuffered the vapours to 
pafs out; but becaufe it was prefently fhut 
again, the fire being removed, the receiver 
foon loft its internal preffure, fo that being 
fet again to the fire, it;was a long time be- 


fore it could force away: the cover the fecond. 


time. I-tried this again and again; yea, un- 
lefs the receiver had been expofed to a very 
ftrong fire, the cover:could never have-been 
removed ; but.if the fire be kindled enough, 
fweet exhalations continually: pafs out. 

Deg. 24. Tue receiver, having been cooled, 
during the whole night, was this day, by the 
ufe of the pneumatic engine, almoft wholly 
evacuated, Whence we feem to have a con- 
firmation, that the divulfion of the cover is 
not made by that air, which can keép the 
form of air, but from the fteams exhaling 
from the flefh, and fubfiding again therein, 
if they be hindred from egrefs, which may 
eafily be performed, if we ufe not too fierce 
a fire in the empty receiver, and fo the lofs 
of thofe fweet fmelling vapours may be eafily 
avoided. 


EXPERIMENT MIII, 


Fan. 21. 1679. I put pafte, without lea- 
ven, into an exhaufted receiver; and alfo I 
included another part of the fame pafte in 
another receiver, full of common air. I 
enclofed thefe two receivers iz balneo Maria, 
{topped with a fcrew; and when they had 
ftaid there for three hours, having been ex- 
pofed to a moderate fire, I opened the re- 
ceivers: the pafte in vacuo I found reddith,. 
as far as the fuperficies; bur the other had 
admitted water; and the pafte was not bailed, 
enough, and therefore I put both receivers 
again in balyeo Marie, where they ftaid an 
whole night. 

Fan.o2, ‘THis day inthe morning, I found 
the dalneum Marie quitecold ; and the pafte, 
“Von. IV. 


when it was taken out, was boiled enough; 
but it was covered with no cruft,., That, 
which was included in vacug, was inter{perfed 
with many: cavities, but it. feemed too in- 
fipid; the other contained no cavities, but 
afforded a more pleafant tafte.,, Both the re- 
ceivers were found almoft, wholly emptied of 
air. 


ExPERIMENT IY. 


Feb. 3, 1679. I encrosep pafte kneaded 
with leaven zn vacuo ; and,-as foon.as it had: 
filled its receiver with -fattitious air, I tran{-' 
mitted it into that receiver, which I am.ae- 
cuftomed to ufe to boil fleth in balneo Marias. 
but when the pafte was thus removed out of 
one receiver into another; it pitched or funk 
very much; yet when it had remained for 
three hours in a fetvid balneo Marie, the 
bread rnade of it was interfperfed with many 
Cavities, but 1t was covered with no cruft. 

Feb. 5, J irERaTeED the fame experiment ; 
but this time the pafte was included 22 vacyo, 
in the fame receiver, which was afterwards 
put in balneo Maria, and therefore there was 
no need to remove the pafte, and expofe it 
to the air. Hence it came to pafs, that the 
bread made thereof was much lighter than 
the former. 


E:sxPERIMENT V, 


Feb, 12, 1 1nctupsp rofemary with wa- 
ter in the veffel defcribed p. 105. and when 
the air was pumped out, I put the veffel zx 
balneo arene, and there came forth a water 
endued with a very {weet {mell; yea, and 
fome drops of effential oil, fmelling .very 
{weet alfo, and affected with no empyreuma. 
But when I opened the ftop-cock for to let 
in the air, the noife did fo foon ceafe, that 
I judged much air was produced from the 
rofemary. 

Feb. 13. 1 put the fame rofemary into the 
fame evacuated veffel, and adminiftred a 
more intenfe fire thereunto; yet I could ex- 
tract no oil, neither fweet nor ftinking; and 
befides, the water was lefs fragrant than the 
former. 


ExpreERIMENT VI, 


Feb. 10, 1679. I BoiLED one pound. of 
flefh in vacuo, in the veffel defcribed p. 105, 
which could contain almoft four pounds of 
water: the upper part thereof, which was 
made of glafs, did hold the mercurial gage, 
by the help whereof I perceived, that the 
mercury had not afcended to the height of 
three digits, though the flefh had boiled for 
three hours and more. It was not boiled 
enough, and its tafte was ungrateful; and 
moreover the liquor, which was formed of 
the condenfed vapours, afforded alfo an urs 
pleafant tafte. | —_— 

Feb. 11. Lireratep the former experi- 
ment, but this time I fprinkled the fiefh 
with pepper and clones the iffue was, 
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the mercury afcended to the height of fix 
digits, though the flefh was boiled no longer 
than the other: it feemed very grateful to 
the palate, and the liquor formed from the 
vapours afforded a moft pungent tafte of 
pepper; but it had contracted nothing un- 
grateful. from the flefh, as was done in the 
former experiment. 

From thefe experiments made about elixa- 
tion and diftillatioif 7” %acuo, the corollary 
feems to be, that fuch veffels may be very 
ufeful for the diftilling and beiling. of fuch 
bodies, which do-contain thin and Very vo- 
latile fpirits ; for all things will be preferved 
by their- help, and nothing will avolate or 
fly away, 


ARTICLE XIX, 


Concerning elixation in veffels ftopped with 
fevews, by the help whereof, even baris- 
horn, and the bones of fifbes, and four-footed 
Créatures may be foftned. 


ExPERIMENT I. 


‘Fan, 29. E IGHT days ago I filled a vef- 

. fel, opped with a fcrew, with 
beef and water together, and when it had 
continued expofed to a moderate fire, for 
eight or nine hours iz Zaineo Maria, ftopped 
alfo with a fcrew, I took the flefh out of it; 
but it was boiled a great deal too much, and 
the tafte of it was very unpleafant. A fter- 
wards, ¥ bolled new beef in the fame vefiel, 
and after @he fame rhanner, fave that this 
was feafoned with pepper and cloves, and fe- 
mained. expofed tu the fire only for three 
hours. The iffue was, that this flefh pre- 
ferved a moft pleafant tafte: wherefore that 
I might know, whether the excellency of this 
fiefh above the other, did proceed from the 
fpices, or from a fhorter time of boiling, IJ 
boiled other flefh withgpt pices for three 
hours, in the fame veffel, and after the fame 
manner: when the flefh was taken out, it 
was of a good tafte. Whence I conjectured, 
that the caufe of fpoiling the firft flefh was 
to be chiefly afcribed to the over-boiling : 
yet I think, that the {pices may be conve- 
nient to correct fome part of the ungrateful 
tafte ; for I left a place for the condenfing of 
the vapours, in the top of the veffel, and 
found, that the liquor there formed was of 
an unpleafant tafte; but when the flefh was 
feafoned with pepper and cloves, no fuch 
thing was found. 


ExPERIMENT II. 


Fan. 29. I sorrep apples, after the fame 
manner as I did the flefh before defcribed ; 
but ‘I-mixed no water with them. , They 
were fet upon a moderate fire almoft for two 
hours. They were very foft, and of a very 

rood tafe, btit fome pieces, which were laid 
Freire upper ‘part’of the receiver, where the 
vapouts aftending from the inferior part 


were condenfed, were found of an unplea~ 
fant tafte ; and alfo the drops, formed ‘from 
the fame vapours, did affet the noftrils with 
an ungrateful odour. 


ExPerimMenr III, 


Feb, 4, T inciosep flefh, with pepper and. 
cloves, in a receiver ftopped with a {crew,. 
but poured no water in to fill the interftices ; 
only I compreffed the flefh, as much as I 
could, and then I put the receiver in:dalneo 
Mariz, already hot, and ftopped it with a 
{crew ; and when it had remained there, 
over a moderate fire, for a whole hour, the 
fieflh was rather over-boiled than under- 
boiled: but whenI opened the dakenm Ma- 
vie, all the water brake out of it with a 
great force, viz. the liquor being hot, and 
hitherto incarcerated, now having freedom 
given, at length did thew its ftrength. 

Feb. 5. T incrosep fome part of this flefh 
in a receiver ftopped with a fcrew. 

March 12, Tue flefh, which was included 
five weeks ago, was thisday found very good. 
I do not doubt, but that perfeét elixation: was 
able to contribute fomething to its preferva- 
tion, viz. becaufe the fundry principles of 
which flefh confifteth, had, whit: the heat 
continued, exerted their ftrength upon one 
another, far better than if the fiefh, being 
lefs boiled, by reafon. of the great avolation 
of parts, had been to be removed from the 
fire, as it happens in ordinary coétions, And 
indeed, by experiments made about other 
bodies, I have found that elixation, the per- 
feéter it is, doth fo much the more hinder 
flrmentanien. See artic. xvii, exper. 12, 20. 


ExPERIMENT IV. 


Feb. 10. I ported an ox-foot or cow-heel, 
after the fame manner as I had done the flefh 
above-mentioned, but IJ left the cow-heel for 
four hours or more, wpon a moderate fire. 
That time being elapfed, and the veffels un- 
ftopped, the flefh was excellently well boiled, 
and the bones were fo foft, that they might 
be cut with a knife, and eaten like cheefe. : 

Feb, 12, I REPEATED the fame experi- 
ment, but the veffels remained expofed to the 
fire for twelve hours fpace ; and though the 
water of the Jalneum Marie didevery where 
fecure the veffel demerfed in it, yet the flefh 
had contracted a tafte and a fmell very empy- 
reumatical ; but the juice, which in the 
former experiment did concrete into a very 
firm gelly, in this latter could not be con- 
gealed at all. 

By thefe experiments it appears, that many 
bones and hard tendons, which we daily cait 
away as unprofitable, by the help of Jda/- 
neum Marie, ftopped with a fcrew, may be 
converted into good nourifhment. 


ExPERIMENT V. 


Feb. 10. I sortep'a fifth, after the fame 
manner as was defcribed above, #2 dalnea 
Marie 
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marie ftopped with a ferew, but I mixed no 
water therewith. The firth ftaid upon the 
fire two hours only ; then. the veffel being 
cooled and opened, the fifh was found of a 
very good tafte, and his bones were fo foft, 
that they yielded to:the preffure of one’s 
finger, and the head of it could be eaten like 
its fieflh. The juice of ‘it, in a fhort time, 
did concrete into a gelly of:an hard con- 
fiftence. 
Tuis experiment is very ufeful for the 
boiling of fifh, which are full of bones. . 


EXPERIMENT VI. 


Feb. 15.' 1 put harts-horn into a receiver, 
which was -tobe ftopped. with a fcrew, and 
filled the: intervals with water. I included 
the receiver, thus ftopped, 2 balneo Mari 
‘topped alfo with a fcrew, and fo expofed it 
for four hours to a moderate fire ; when that 
time was paffed and the veffels opened, the 
harts-horn was as foft as cheefe, and the juice 
did foon concrete into a very firm gelly. . . 

Feb.17. | nepeareD the fame experiment, 
but no water ‘was included with the harts- 
horn, and the fire lafted fix. hours under’ the 


balneum Marie: when this was dong, the 
harts-horn was found very foft, but @ little 


Juice had excreted out of it, and that- did 


adhere to the external parts of the harts-hara 
in the form of drops of gelly. my 
Tue excellency of this dancum Mari@ is 
confirmed by this experiment: for -feeiag 
harts-horn itfelf can be boiled by the help 
thereof, without the mixture of water, there 
isno doubt, but all frefh water, which is went 
to be {pent in fhips to boil flefh, may be pre+ 
ferved for other ufes of. the mariners,. Fur- 
thermore, if we add what we haye tried 
about the prefervation of raw flefh, and after 
of that, which is boiled, (See exper. 3.) 
doubtlefs we may: conceive great hope, that 
many inconveniences, which are wont ta pre~ 
judice mariners, both by. reafon of the falt- 
nefs of their meat, and .the putrefaction of 
their water, will be almoft-wholly rémedied 
and prevented, Neither let any man objéék, 
that fo many veffels, and fo exactly ftopped, 
are very dificult to be procured ; for daily 
experience .doth evince, that-very many,me- 
chanical inftruments, far more difficult, may, 
in a little time, become very eafy for ufe, and 
as eafily ptocurable. ) — 
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Mr.BOYLE'’s to the learned Dr.JOHN BEAL, 
Fellow of the Royal Society, concermng frefb wa- 


ter made out of fea-water, printed at the defire.of 


the patentees, in a tract intitled, Salt water {weet-~ 
ned, by R.FitzceraLp, London 1683, in 4” 


SIR, 


LO give you a fhott account (fuitable 
| to the little time I have to do it in) 
of the tranfaction, which I fuppofe 
muft have given the rife to the mention made 
of my name in the publick gazette, I muft 
inform you, that one of my neareft. relatives, 
(Captain Fitzgerald) and fome other worthy 
gentlemen, having acquainted his majefty, 
that they had an invention for making fea 
water fweet and wholfome, in great quantity 
and with fmall charge, and that I had exa- 
mined, and did approve the water fo pre- 
pared; his majefty was pleafed, with very 
gracious expreffions, to command me to at- 
tend him with .a further and more particu- 
kar information. Having readily obeyed this 
—_ 3 


‘order, and been- made acquainted with the 


objections the king thought fit to make 
againft the practicablenefs of the invention, 
which (though a private man had ‘urged 


them) I fhould think the moft judicious, that 


have been ‘framed againft it; I humbly re- 
prefented to him, that I logked upon this 
invention as comprifing two different things; 
a mechanical part, which related to the en- 


gine itfelf, and the ufe of it a fhip-board, 


and a phyfical part, which concerns the pota- 
blenefs, and wholefomenefs of the liquor. 
About the former of thefe I did not pretend 


to clear the difficulties, efpecially fuch ‘ftrong:: 


ones as his majefty had propofed, but left it 
to the patentees to give him {ati 4 
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‘which they were ‘in a readinefs to offer: but 
as to the wholfomenefs of the prepared water, 
I had made fome trials upon that liquor, 
which gave me no juft grounds of fufpecting 
it to be unwholfome, but feveral motives to 
believe it well conditioned, and of great ufe 
to navigators, and not to them only. And 
having hereupon briefly acquainted his ma- 
jefty with the chief trials I had made to examine 
this fweetned water, he was pleafed to look 
upon them as fatisfactory ; and vouchfafed, 
on that occafion, to difcourfe as a virtuofo of 
the fea, and brackifh waters, and gave me 
fome new, as well as inftructive obfervations 
about them; snd, in conclufion, difmiffed 
the patentees with a gracious promife of his 
096 protection and peculiar favour, 

- To this fhort narrative it now remains, 
that I briefly fubjoin: the chief things, that 
sperfuaded me of the falubrity of this water, 
whence may be juftly and eafily inferred the 
utility the publick may receive by a cheap 
and eafy way of preparing it. Firft then, I 
confidered, that almoft all the rain water, that 
falls from the clouds on the main ocean, and 
which. (except perhaps in very few places in 
torrid climates) is unqueftionably. received 
as wholfome, muft be afforded by the fea, 
and confequently be but fea water, freed from 
its falt; (according to the famous. motto, redit 
agmine dulci.) Next I found, as his ma- 
jefty himfelf had done, that the liquor was 
well tafted, and without any fenfible brackifh- 
nefs; and fo fome of it continued for between 
four and five months in a large chryftal bottle, 
that I purpoiely kept unftopped, and for the 
moft part in a fouth window, where it nei- 
ther did, nor probably in a long time will, 
putrify, nor fo much as appear troubled, or 
lefs tranfparent ; during which time it was, 
with approbation, tafted and fmelled by feve- 
ral learned phyficians of the famous college 
of London. Thirdly, I found it laver very 
well, which moft pump waters, and many 
others, that have fome little (though un- 
perceived) common falt in them, will not 
do, . Fourthly, this water will boil peafe 
tender, which, amongft feamen, xis one of 
the principal figns of good water. Fifthly, 
in very good balances, with an inftrument 
that I purpofely caufed to be made for the 
nice weighing of liquors, I found this water 
far lefs heavy than one would expect ; for if 
it differed at all in weight from the like quan- 
tity of undiftilled water, (I fpeak with an 
if, becaufe it is far more difficult to be exact 
in fuch nice trials, than the unpractifed will 
imagine) the difference was not confiderable, 
being but between the 400 and sooth part 
of the weight of the common water; and 
that difference is very fmall, in comparifon 
of that, which navigators and learned au- 
thors relate to be obfervable in natural wa- 
ters, all of them good and potable. I might 
tell you on this occafion, that the laft great 
duke of Tu/cany, who was an eminent vir- 
-tuofo, and the patron of the celebrated aca- 
-demy of Lyncean philofophers, is affirmed, 
among other prudent courfes, that he took 
‘for his health, whereof he was very follici- 


tous, to have conftantly made ufe of diftilled 
water for his own drinking. And I could 
add other things, favourable enough to the 
patentees water, if hafte, and perhaps difcre- 
tion too, did not oblige me to leave them yet 
unmentioned, that I may now have time to 
fay fomewhat of the main thing of all, thar 
convinced me of the faltlefinefs of the water 
I fpeak of. I confidered then, fixthly, thar 
the thing, that was aimed at by thofe inge- 
nious men, that, at differing times and in 
feveral countries, have attempted to make 
fea water {weet ; and the thing, that was re- 
quired, by pfopofing recompences, or other- 
wife to encourage the makers of fuch at- 
tempts, was to free the fea wate? from brack- 
ifhnefs, without any noxious additament.- 
fo that on all fides it was taken for granted, 
that the only thing, that kept the fea water 
from being fafely potable, was its brackifh- 
nefs; from,which reflection it was natural for 
me to infer a conclufion very favourable to 
our prepared water. For having long fince 
written a fhort difcourfe of the faltnefs of 
the fea, I had been induftrious to devife ways 
of comparing waters in point of bragkifhne(s: 
and by thefe I found the patentees water to 
be more free from common fa, than waters, 
that are ufually drank here in London, of 
which I remember I fhewed thofe gentlemen 
an experiment, that furprifed as well as con- 
vinced them ; and that, which more fatisfied 


_ me myfelf, was a trial, that I carefully made 


by a way, which having mentioned, but not 
yet, for want of opportunity, difclofed to his 
majéity, the refpect I owe him forbids me 
to impart it without his leave: on which 
account, J hope, you will be content to be 
at prefent affured of thefe two things; one, 
that, by this way of trial, I found what pof- 
fibly you will think ftrange, that if there 
were in water fo much as one grain of fale 
in above two ounces of water, I could rea- 
dily difcover it; and the other, that even 
by this critical examen, I could not deteét 
fo much asa thoufandth part of falt in our 
prepared water; whereas ane by trials 
purpofely and carefully made, that our Eng- 
lifh fea water contained a'44th or 45th part 
of good dry falt, or which is all one, that 
44 pints, or near fo many pounds of marine 
water, would yield about one pound of dry 
common falt, 

Tuus, Sir, you have a fhort and artlefs 
account, fuch as my hafte will permit, and 
the nature of the fubject requires, of my 
part in promoting this profitable invention, 
to which I own myfelf a great well-wither, 
not out of any private intereft, (though that 
were obligingly proffered me by the paten- 
tees) but as I think the bringing it into ge- 
neral ufe may prove a real fervice to mankind, 
upon the fcore of divers utilities and adyan- 
tages, which yet, though I had leifure, J 
fhould think very needlefs to enumerate to fo 
difcerning a perfon as Dr. BEat; to whom 
I fhall sipietil haften to fub{cribe myfelf 


an affectionate friend and fervant, 


R. BOYLE. 
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a | and learned Dr. ¥. L. _ a 


phyficians have amply and learnedly, 

and'fome of them very eloquently, fet 
forth the: praifes of the blood, and manifefted 
how noble and excellent a liquor it is; But 
I mutt beg their pardon, if Idoubt, whether 
their writings have not better celebrated its 
praifes, than difcovered"to’ us its nature. 
For, though the laudable‘ cutiofity of the mo- 
derns has acquainted us with‘feveral things 
not delivered to us by the'antients; yet,' if I 
miftake not, what is gerierally” known-of hu- 
man blood, is as! yet irhperfe€t enough, and 
confifts much ‘more of obfetvations than ex- 
periments ;''being fuggefted-far more by the 
phznomena, that natare her felf has afforded 
phyficians, than by trials induftrioufly ‘made 
to find what fhe will ‘not, - ulifollicited by‘art, 
difcover. I will not be fo rafh as to fay, 
that to mind (as too many anatomifts have 
done) the folid parts of the body, and over- 
look enquiries into the fluids, and efpecially 


| Wituincty acknowledge, that divers 


the blood, , were'little lefs improper in a phy- 


fician, than” it Would be ina vintner to be 
very follicitous about the ftruéture of his cafk, 
and neglett the'confideration df thé’wine con. 
tained in it.‘ ‘But though I will not make {fo 
bold comparifon, yet,wiien'l confider*how 
important apart of the human body ‘the 
blood is ; aiid that,:as wheh “it is well’ cbn- 
ftituted and does orderly''move, ‘it conveys 
nourithment, “and vigour, ahd motion, ‘and 
in a’ word healtH, -to'the ‘reft‘ of ‘the living’ en- 
gine ; fo'the mafs of blood ‘being either vi- 
tiated, or (which ‘is -very'often the effect of 
that depravation) diforderly moved, is the 
Vat, IV. , . 


feat of divers, and the caufe of moft' diftafes, 
whofe cure confequently depends mainly up- 
on the rectifying of the blood : when, I fay, 
‘T confider thefe things, I cannot but think it 
an omiffion, that fo important -a fubjecthas 
not been‘ more fkilfully and induftrioufly en- 
‘quired into. But, I hope, you were ‘not in 
earneft, when you follicited me to repair that 
omiffion ; for, you know I have not the va- 
nity to pretend to be a’ phyfician ; and being 
none, I muft want both the {kill and many 
opportunities, wherewith a man, that were 
profeffedly fo, would be advantaged. And 
though I dény not, that many years ago I pro- 
pounded to fome ingenious phyficians a hif- 
tory of the fluid parts of the body, fuch as 
the humours and otliet juices, and alfo the 
{pirits of-it, ‘and did’ particularly draw ‘up 4 
fet of enquiries, and make divers experi- 
ments in reference.to the blood; yet thot pa- 
pers being fince loft, anda long tract of time, 
and itudies of a quite other, nature, having 
made: méIpfe the memory of moft of ithe}par- 
ticulars, I find myfelf unable to contribute 
any thing confiderable,.to. your laudable de- 
fign, And as dil tHe fearch your commands 
obliged me to make after my papers, has hi- 
therto proved fruitlefs, fo they having been 
written, “when I had far more health, vigour, 

and leifure, than I now have, and when m 

thoughts .were much more .ganverfane- wit 
medicinal fubjects ; any thing; that I fhall 
now préfent'you about the bidod, willSnot 
only be extrétmely fhort of what ought to be 
faid, but willalfo be fhort eveh of what, if I 
miftake not, I did fay of it. But yet all! this 
Tt is 
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is faid, not to excufe me from obeying you 
at all, but to excufe me for obeying you fo 
unfkilfully. For, fince you will have me 
fet down what I can retrieve about hungsan 
blood, you fhall receive it in the following 
paper, which confifts of four pants: the 
firft whereof contains a fet of titles {which I 
call of the firft order, for reafons to be given 
you in the advaftifements about ithega) to- 
wards the natural and medical ‘hiftory of hu- 
man blood, which may direct thofe, that want 
better guides, what enquiries to make, and 
to what heads to refer what they have found 
by obfervation or trial, But becanfe this part 
contains but bare titles (whofe fyftam, yet, 
perhaps I look upon as likely to make the 
ufefulleft part of the enfuing papers) and be- 
caufe I have neither Jeifure nor materials ‘to 


_anfwerall or moft of the titles; I thought fit, 


in a couple of fubjects, namely, the ferumyof 
human blood, which is a natural, and the 
fpirit, which is a factitious part of it, to give 
fome inflances of what I had thoughts to do 
on others; and propofe fome example to 
thofe, that may be more unprattifed in draw- 
ing up ngtural hiffories, than rhe general de- 
fign and courfe of my ftudies of natural 
things permitted me to be: and what. is 
{aid on thefe two fubjeéts, makes the third 
and fourth part of thefe papers. As for the 
other titles (af the hiftory of the blood) I 
contented myfelf, in compliange. with my 
hafte, to fet down what occurred to me in 
the cafual order, wherein ghey offered them- 
{elves ; without ferupling to mingle here and 
there, among the hiftorica] notes, fome expe- 
riments, that I formerly but defigned as tri- 
als, that might prove luciferous, whatever the 
event fhould be, This rhapfody of my own 
obferyations makes one of: the four parts, 
and the fecond in order, of what your com- 
mands embolden me to offer you at this time, 
And I thal] be very glad to be fo happy as 
to find, that by doing a thing, that I am 
wont to do {fo elightfully as to abey you, | 
have, by breaking the ice, contributed fome- 
thing. to fo noble and ufeful a work as the 
hiftory of human blood. About which, that 
I may not make the porch much too great 
for the building, I fhall add to this preamble 
nothing but thefe two advertifements ; of 


which the firft fhall be, that it is not my de 
fien in thefe papers, to treat of my fybje, 
as it may be confidered (to borrow a,fchoo! 
phrafe) z fiert, which would have abliged 
me to trace the progrefs from the reception 
of aliments at the mouth, to the full eldbora- 
tion, which were to write the hiftory of fan- 
Zuification as well as that of blopd_; but to 
treataf this liquor as tt is oompleatly elabo- 
‘rated, and thattoo, not as it is formed in the 
veffels of a living body, but as it is extrava- 
fated, and let out by the lancet ; fuch blood 
alone being that, on which I had fome oppor- 
tunisy to make trials. And to this firlt adver- 
tdement I fall fiubyoin as the fecand, that 
in the following papers I have, as the title 
intimates, treated but of fuch human blood, 
as was taken from found perfons ; both be- 
caufe, being no profefied phyfician, I had not 
the opportunities of examsning that of fick 
perfons molefted with particular difeafes, 
(which yet would much conduce to a com- 
plete hiftory of the blood ;) and becanfe the 
knowledge of the nature of the blood, when 
it is rightly condstioned, is neceffary to thofe, 
that would difcern, in what particefars, and 
how far it deviates in the fick, according to 
that generally received axiom, Refum eft 
index fui &9 obliqui: on which account the 
{cheme of titles drawn up for the hiftory of 
bealthy blood may ferve for a dire€tion to 
any, that would write the hiftory of mor- 
bid or depraved blood in any particular dif- 
eafe, as a pleurify, a quartan ague, the 
dropfy, the feurvy, &fc, For having com- 

ared the qualities and accidents of this vi- 
tiated blood, with thofe of the blood of found 
men delivered in the forementioned fyftem of 
titles, it will not be difficult for a phyfician 
to find, to what heads he is to refer thofe 
things, that confiderably recede from fuch as 
belong to healthy blood. And thefe recef- 
fions or depravations, with perhaps a few ad-~ 
ditions of fome peculiarities, if any occur, 
will make up the hiftory of the blood, as it 
is wont to be vitiated in that particulaf dif- 
eafe ; one general admonition fufficing (if 
that itfelf be not unneceffary) to make the 
reader take notice, that in all other points 
the blood of perfons fick of that difeafe is not 
unlike that ofthofe, that are healthy, 
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Containing a lift of titles for the biftory of bu- 
man blood. To which are premifed fome ad- 
vertifements about them. 


HAT the fcope and meaning of the 
enfuing {cheme of titles, (and divers 
others, that I drew up for differing 


{ubjeéts) may be the more clearly underftood, I 
muft lay down in this place fome paflages 


borrowed from the (unpublifhed) effay or let- 
ter I wrote to Mr. Oldenburg, fecretary to 
the Royal Soeiety, about the way of com- 
piling a natural hiftory. I propofed then in 
that traét three forts of heads, to which the 
particulars, that might occur, and properly 
belong to the hiftory of the fubject to be 
treated of, whether a body, or a quality, or 
an operation, or a procefs, (that is, a pro- 
greffive change) might conveniently be re- 
ferred, Thefe diftinét fets of topics or en- 

quiries 


a 


of HUMAN BLOOD. 


quiries I cali orders, ranks, or claffes; and 
becaufe to each of thefe fets it was found by 
experience, that things of fomewhat differ- 
ing nature were to be referred, as queries 
more properly fo called, propofitions either 
affirmative or negative, and other heads of 
natural hiftory, that are lefs fit to be reduced 
to either of the two former forts, than to be 
Jooked upon as fubjects to be treated of; 
for this reafon, I fay, among others, I 
thought fit to comprife all thefe forts of par- 
ticular topics, or articles of inquiry (to ufe 
our illuftrious Verulam’s phrafe) under -the 
general and comprehenfive name of titles. 
Tue firft order or claffis of thefe titles, I 
would have to confift of fuch, as occurred rea- 
dily enough to my thoughts upon the firft 
deliberate view, or general furvey, of the 
fubject to be treated of, For it is fcarce to be 
expected, that at the firft attempt a man fhould 
be fo clear fighted, or fo happy, as to pitch, or 
light upon as direct and compendious ways of 
indagation, and as good methods of digeft- 
ing and delivering what is difcovered, as 
when a ftudious enquiry has furntfhed him 
with better informations about the fubject he 
is to treat of: and therefore it may fuffice 
for the firft time, that the mind do, as it were, 
walk round the object it is to contemplate, 
and view it on every fide, obferving what 
differing profpects it will that way afford, (as 
when a painter, or an anatomift, looks upon a 
man’s body, firft when the face and belly are 
towards him, then when the back and other 
hinder parts are fo) and that it takes notice 
of the limits and boundaries of it, and of the 
moft effential and confiderable parts or other 
things that belong to it, Wherefore in the 
firft claffis of titles, one need not be too fcru- 
pulous about the enumerating and marfhal- 
ling the particulars referable to it, but may 
be more follicitous, that the titles fhould be 
various and comprehenfive enough, than 
that they fhould be nicely methodical ; and 
much leis than that they fhould be accom- 
modated to any particular hypothefis. And 
becaufe, even at the firft deliberate view, 
fome (though perhaps very few) of thefe ti- 
tles may appear confiderable and fertile e- 
nough to deferve, that there fhould to each 
of them be referred two or a greater number 
of fubordinate and more particular topics ; 
I thought fit, for method’s fake, to call the 
capital titles, that is, thofe of the firft claffis, 
primary titles, and the fubordinate, fecondary 
ones. [ Of which diftinétion a notable in- 
{tance will be met with in what is hereafter 
delivered, about the fpirit of human blood ; 
all the fixteen titles, together with the ap- 
pendix, contained in that epiftolary difcourfe, 
being fecondary titles referrible to that pri- 
mary one, which is the eighteenth in the firft 
claffis of the hiftory of human blood.] 
Wuen by reading, conference, medita- 
tion, and (which is here mainly to be con- 
fidered) the trials fuggefted in the topics of 
the firft claffis or order, the naturalift has 
received the beft and fulleft information he 
can procure of all, that belongs to the fubject 


3 


he is to treat of, he may then proceed to 
frame another fet of titles, which may be 
called the fecond ; or (if no other interpofe) 
the laft order or claffis of them, which, if he 
have been diligent and any thing profperous, 
will be much more copious and better ranged 
than the firft. 

For now divers things will in likelihood 
appear to belong to the fubject of the hiftory, 
which were not at firft taken notice of to do 
fo, yea, perhaps were not at all thought of , 
and the further difcovery made of the nature 
of the thing treated of may direct the hif- 
torian to range his topics, or titles, in a better 
order, and more natural method, than thofe 
of the firft claffis, And, which is a thing of 
far greater moment, divers, and perhaps 
moft, of the particular titles will appear to 
be of greater extent, or more comprehenfive, 
than they were formerly conceived to be : fo 
that a particular title may well be thought fit 
to be branched into many fubordinate topics, 
or articles (which we lately called fecondary 
titles) fome one of which may perhaps com- 
prife as many experiments, or obfervations, 
as it was at firft gueffed would appertain to 
the prime or more general title itfelf. And 
from the materials orderly drawn together 
under this laft fet or claffis of titles, with 
fome requifite changes in point of method 
and connexions, and fome additional things, 
as tranfitions, €fc. by the help, I fay, of fuch 
alterations and additions, the particulars 
whereof the laft order or claffis confifts, may 
be digefted and framed into an inchoate na- 
tural hiftory of the fubjeét they have relation 
to; I faid, an inchoate hiftory, to intimate, 
that even after all that has been already done, 
I think it too probable, that the hiftory will 
hereafter appear to have been rather begun 
then compleated ; the nature of things, and 
the induftry of fkilful men, being fo very fer- 
tile, that the knowledge of the fubject of the 
hiftory will from time to time be increafed ; 
and fo the hiftory itfelf may be enlarged and 
corrected, but will not, I fear, in many 
ages, if ever it be at all, be made abfolutely 
perfect, 

Awnp on this occafion I muft add, that 
when the fubject to be treated of is very com- 
prehenfive or very difficult, as the generation 
of living creatures, magnetifm, fermentati- 
on, gravity, €fc. it-may be very ufeful, if 
not almoft neceffary, to interpofe, between the 
titles of the laft and thofe of the firft claffis, 
a fet of titles, that may be called of the mid- 
dle order, or claffis. For the framing where- 
of, the hiftorian is confiderately and narrow- 
ly to refurvey the nature of the fubject, and 
make a heedful collation of that, and of the 
feveral notices attained by his endeavours to 
furnifh the differing titles of the firft claffis 
with a competent number of particulars. 
For, by this collation, there will in all likeli- 
hood be fuggefted to him many new topics 
of enquiry, and hints, which, added to the 
former, will deferve to have a new claffis 
framed confifting of articles more copious 
and various than the firft, and fit to be ranged 

in 
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in another order. It may perhaps illuftrate 
what J have been faying, and am going to 
fay, about the feveral clafies of titles, if on 
this occafion I fhall add, that a natural fub- 
ject being propofed to be hiftorically treated 
of, there may occur fomething like what hap- 
pened to the J/raelites in reference to the 
For at their firft entrance 
into it, ‘ofbua and the other fpies took a 
tranfient view of the country, and could 
bring back but an unaccurate account of it, 
together with a little of the moft remarkable 
fruit: but upon a fecond expedition, the 
{pies were furnifhed with fuller inftructions, 
and ordered to dire¢t their refearches to the 
anfwering of a great many particular articles 
of enquiry ; their induftry to anfwer which 
produced, in methodical tables or {chemes, a 
far more copious and diftinét chorography 
and furvey of the fruitful land of Canaan. 

It is {carce to be expected, that at the very 
firft time the titles, whether primary or fe- 
condary, of a natural hiftory fhould be made 
fo comprehenfive, and be fo fkilfully bound- 
ed, as not to need to be eitherenlarged or re- 
formed by fecond thoughts, and a further 
progrefs in the practical knowledge of the 
fubjeét treated of. Itherefore thought it ne- 
ceffary, or at leaft ufeful; to fubjoin to the 
firft edition of the titles of each of the natural 
hiftories I delineated, a mantiffa or appen- 
dix, that fhould confift of two forts of par- 
ticulars, viz. Paralipomena and other Ad- 
denda; whereof the firft fhould contain fuch 
things as may be properly referrible to fome 
one or more of the titles, (either primary or 
fecondary, ) diftinétly enumerated in the 
{cheme of the hiftory, and were but by hafte 
or overfight kept from having place among 
them: the other confifts of new particulars, 
that, after the hiftory was written, were fug- 
gefted by further difcoveries; whether thefe 
particulars did directly belong to any of the 
preceding titles, or might only in a general 
way contribute fomewhat to the knowledge, 
or illuftration of the fubject. 


Tit Les of the firft OrDER. 


For the natural hiftory of human blood of 
healthy men, 


I. QO F the colours of human blood arterial 
and venal. 

2. OF the tafte of human blood. 

3. OF the odours of human blood. 

4. Or the heat of frefhly emitted human 
blood. 

_ 5: Or the inflammability, and fome other 
qualities of human bload., 

6. OF the aerial particles naturally mixed 
with human blood, and alfo found in its di- 
diftinét parts, 

.» 7.,Or the fpecific gravity of human blood 
entire. 


8. Or the fpecific gravity of the two ob» 
vious parts of human blood, the red (and 
fibrous) and the ferous. 

g. Or the confiftence of entire human 
blood. 

1o. Or the difpofition of human blood to 
concretion, and the time wherein it is per- 
formed, 

11. Or the liquors and falts, that coagulate 
human blood, 

12. Or the liquors and falts, that impede 
or diffolve its coagulation. 

13. Or the liquors, &¥¢, that preferve hu- 
man blood. 7 

14. Or the mixtures, that human blood 
may admit from aliments, 

15. OF the {pontaneous or natural analyfis 
of human blood into a ferous and a fibrous 

art 
5 16. OF the refpective quantities of the fe- 
rous and fibrous part of human blood. 

17. Or the differences between the ferous 
and the red part of human blood. 

18. OF the artificial or chymical analyfis 
of human blood, and firft of its fpirit. 

19. Or the volatile falt of human blood, 
and its figures. 

20. Or the phlegm of diftilled human 
blood, 

21. Or the two oils of human blood. 

22. OF the fixt falt of human blood. 

_ 23. OF the Zerra Damuata of human 
blddd. 

24. OF the proportion of the differing fub- 
{tances chymically obtained from human 
blood. 

25. Or the fermentation or putrefaction of 
human blood, and its phenomena, 

26. Or the mechanical ufes of human 
blood, asin hufbandry, &c. 

27. Or the chymical ufes of human blood. 

28. Or the medicinal ufes of human blood. 

29. Or the difference between human 
blood, as it is found in perfons differingly 
conftituted and circumftantiated, as men, 
women, (when menftruous, and when not) 
children, Moors, €@¢. 

30. Or the affinity and difference between 
the blood of men, and that of divers other 
animals, as quadrupeds, birds, fifhes, and 
fanguineous infects, 


An APPENDIX, containing 


1, PARALIPOMENA, felating to the hif- 
tory of human blood. 

2. MiscELLANeous obfervations, experi- 
ments and enquiries about human blood (to 
be added to the hiftory of it.) 

I po not think it unlikely, that fome of the 
titles of our intended hiftory of blood, and 
a greater number of the particulars, that you 
will meet with in it, may feem frivolous to 
you at the firft perufal. But, perhaps, in 
procefs of time, thefe very things will not 
appear impertinent, nor be found ufelefs : 
for it isa matter, as of more difficulty, fo of 
more utility, than men are wont at. firft to 
difcern, 
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difcern, to find out, and bring into a narrow 
compafs, a confiderable number of particu- 
lars relating to one fubject, and prefent them, 
as it were, at one view to the intellect to act 
upon, And there is manya particular expe- 
riment or obfervation, which, upon the firft, 
or perhaps the fecond reading, may feem but 
flight or fuperfluous, which afterwards is 
found capable of being made good ufe of by 
thofe, who ferioufly intend, and endeavour to 
to attain, not a maimed or a fuperficial, but 
a deep and folid knowledge of the fubject of 
their enquiry. And to fuch indagators ma- 
ny particulars, that at firft were paft by un- 
regarded, becaufe there appeared no direct 
ule or obvious application of them, will be 
found ferviceable to hint new hypothefes or 
theories, or to illuftrate them; to examine 
thofe of others, and, if they be true, to con- 
firm them, and, if erroneous, to confute them. 
For, to be fhort, the knowledge of matters 
of faét cannot but be fome way or other, and 
probably more ways than-one, ferviceable to 
a naturalift, that has fagacity and judgment 
to make a right ufe of them. — 

Havine already advertifed you, that the 
following papers treat of none but extrava- 
fated blood, fince I had no other at com- 
mand, to make my trials upon ; I prefume 
you will not wonder, that you find not in the 
{cheme of titles fuch as thefe. 

Or the procefs of fanguification, or the fe- 
ries of changes, that the aliment fucceffively 
undergoes, from its being taken in at the 
mouth, till it be turned into blood. 

Or the motions of the mafs of blood, and 

particularly its circulation. —, 
‘Or the chyle, lympha, and other liquors, 
that are fuppofed to enter and mingle ‘with 
the blood. 

WuHetTHER the humours, phlegm, gall, 
and melancholy, be really contained in the 
blood, as conftituent parts of it. 

WHETHER fome other fubftances may not 
with as much reafon be admitted into the 
compofition of the blood. | 

Tuese, as I was faying, and perhaps 
fome other titles fhould have been added, if 
my defign had reached further than to treat 
of blood feparated from the body; and I 
with that you, who by your abilities and pro- 
feffion are far better qualified than I for fuch 
a work, would fill up thefe'titles, and add to 
them, fome as preliminaries, and others as 
appendices, to the hiftory of. blood I have 
adventured to begin, 

PeRrHapes it may not be altogether imper- 
tinent to add, that I had once fome thoughts 
of a defignation of a natural hiftory of other 
liquors of 2 human body, as well as the 
blood ; I mean fuch as the gall, the lympha, 
the Succus Pancreaticus, {pittle, urine, milk, 
€fe. But I quickly perceived it was fit for 
me to refign fuch tafks to phyficians ; only I 
fhall here fubjoin, as a {mall {pecimen, a fet 
of titles for the hiftory of urine, which, though, 
by reafon of its affinity in many regards-to 
blood, it muft have many titles in common 
with it, yet fome will be differing according 
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to the nature of the fubjeét ; which (liquor) 
I therefore pitch upon, becaufe I dare own to 
you, and I do it not without premeditation, 
and having wrought on urine longer than 
on blood itfelf, that I think urine to be a li- 
quor; which, as much defpifed as it is by 
others, deferves to be follicitoufly enquired 
into by phyficians, naturalifts, and upon {pe- 
cial accounts by chymifts ; who will perhaps 
be excited to feek and hope for great matters, 
both for medicine and alchymy, from this 
liquor fkilfully handled, when they confider 
that the phofphorus, of which I have elfe- 
where related fo many new; and fome of 
them furprizing; phznomena, is made, at 
Jeaft according to my way; of meer urine by a 
fimple diftillation, 


Titles of the firft Classis. 


For the natural biftory of human urine emitted 


by healthy men. 
I. F the colours of human urine. 
2. Or the tafte of human urine. 


3. Or the edouis of human urine frefh 
and putrified. 

4. Or the heat and cold of hyman urine. 

g. Or the fpecific gravity of human urine. 

6. Or the confiftence of human urine, as 
to denfity, vifcofity, &c. 

7. Or the aerial particles contained in hu- 
man urine, 

8. WHETHER human urine is a fit liquor 
for fermentation properly fo called. 

g. Or the differences between frefh and 
{tale human urine. 

ro. Or the fermentation or putrefaction 
of human urine, and the time it requires; 

11. Or the fpontaneous feparation of parts 
in human urine. 

12, Or the vulgar analyfis of humari urine 
by diftillation. 

13. Or fome other ways of diftilling hu- 
man urine. 

14. Or the proportion of the principles; 
or ingredients of human urine. 

15. OF the fpirits of human urine; 

16. Or the phlegm of human urine: 

17. OF the volatile falt of human urine. 
_ 378. Of the fixt fale of human urine; 

19. Or the compounded falt of human urine. 

ao, Or the fhining fubftancés obtainable 
from human urine. 

a1. Or the falt, that is predominant in hu- 
man urine, 

22. Or the empyreumatical oil, or oils of 
urine. 

23. Or the mellago; or rob of hurhan 
urine, and its ufes, 

24. Or the Terra Damnata of human urine: 

25. OF fome accidental differences of hu- 
man urine, as it 38 emitted in the morning, 
or at certain diftances from meat, or after the 
ule of certain aliments, or medicaments, as 
fparagus, turpentine, c. or at differing 
feafons of the year, as winter, fummer, &e. 


Uu 26. OF 


105 


166 


The NATURAL HISTORY 


26. Or the affinity of human urine with 
divers other bodies, efpecially vegetable and 
mineral, 

a7. Of the hoftilty of human urine with: 
acids, ésc. 

» -28. Or the affinity and difference between 
urine, bload, gall, milk, &%c. and divers o- 
ther liquors, or juices belanging to the ani- 
mal kingdom, particularly of the compari- 
fon between human urine and that of beafts. 

-29,.O8 the mechanical ufes of human 
urine, 

o. Or the chymical ufes of human urine, 

aan its parts, efpecially as menftruums, 

gr. Or the, medicinal ufes of human urine, 
external and internal. 


fin APPENDIX, containing 


1, ParaAtipomMeEna relating to the hiftory 
of human urine, : 

2. Promiscuous obfervations, experi- 
ments, and inquiries about humanurine, (To 
be added to the. Hiftory of it.) 


, PART Ib 


Contaissing mifcellaneous experiments and obfer- 
~ 2: vations about human blood, 


VF I were. furnifhed with all the former ex- 

periments, obfervations, and papers, that 
at feveral times I made and wrote about hu- 
man blood, or were fupplied with materials 
and opportunities to repair the want of them, 
(as polly, God affifting, I may hereafter be, ) 
this fecond part of our work would perhaps 
appear much lefs maimed, and jejune, - than 
it will now be found, But I am fo fenfible 
of the difadvantage, that the want of thofe 
requifite helps muft have brought to this rhap- 
fody.of unconnected notes, (written at dif- 
fering times, and on differing occafions) that 
I was more than once inclined totally to-amit 
it,. And it is the importance of the fubject, 
upon which even mean experiments may 
fometimes prove of- good ufe, that keeps me 
from fuppreffing. it; which I thus early give 
notice of, that nothing more than looft expe- 
riments, and thofe referrible but to fome of 


_the titles. of the hiftory of human bleod, (di- 


vers-others being left untouched) may in the 
fecond part of our memotrs be expected.. 


To the fourth (primary) title of 
the History of Human 
.BLoop. 


‘st! Experiment I. 
‘WAVING - for fome reafons, that need 
‘H.-not here be mentioned, been induced 

tq Inquire of more than one perfon, that has 


ufed to let many men blood, whether they 
did not obferve, that fome perfons found a 
manifeft and confiderable change in the heat 
of the blood, as it came to iffue out firft or 
jaft ? I was anfwered affirmatively, and told, 
that feveral perfons, that had no fever, faid, 
that after their blood had run out a while, 
they found it come fenfibly hatter than be- 
fore ; and fome, of them complained, that it 
came with a degree of heat, that was trouble- 
al and, as they fancied, ready to fcald 
them. | 


Ta the fame title of the HistoRY 
-of Human Boop. 


EXPERIMENT HII. 


I Gora chirurgeon to put a fealed weather- 
glafs,.’ adjufted by the frandard of Grefham 
college, into the porringer, wherein he was 
going to bleed a young gentlewoman, that; 
as the blood ran out ef the open vein, it 
might fall upon the ball ef the inftrument; 
in which the’ liquor was made by: the warmth 


"to afcend a good way, but not much (if at 


all) nearer, than about an inch to the finaller 
upper ball of the thermofcope. 


To the fame title. 


EXPERIMENT JIL. 


UT, within lefs than an hour before this 

_J time, having procured a man of middle 
age (that feemed healthy enough, and was 
let blood in‘ the fame fhop by the fame chi- 
rurgeon) to bleed upon the fame weather- 
glafs, the tincted fpirit of wine afcended 
above all the marks belonging to the ftem, 
and from the top of the ftem expanded itfelf 
to a corifiderablé quantity in the fmall upper 
ball of the ftem, (for the chirurgeon told 
me it was a fourth part of the height of the 
ball) fo that, though we could ‘not deter- . 
mine, how high it would have rifen, if the 
ftem had been long enough, yet it féemed 
manifeft, that the warmth, that made it 
rife, did confiderably exceed the ufual warmth 
of the air in the dog-days; thefe gaged ther- 
mofcopes being wont to be fo framed, as to 
keep the liquor in the-ftem all the year long, 
without finking quite into the oreattr ball in 
Winter, or afcending into the leffer in fum- 
mer. 

We employed alfo, when a young wo- 
man was blooded, a fealed thermameter, 
that was not gaged, but was much fhorter 
than the other; and in this the tinéted {pirit 
was raifed almoft to the top, which argued 
no inconfiderable degree of heat. 
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To the fame title. 


EXPERIMENT IV. 


Know not, whether it may be worth 

while to take notice on this occafion, that 
a porringer, whereinto a healthy man had 
been let blood, having been brought from 
the chirurgeon’s houfe to my lodging; though 
the blood was already coagulated, yet when 
I thruft into it the ball of the forementioned 
gaged thermofcope, it appeared to have re- 
tained warmth enough to make the fpirit of 
wine afcend, by my guefs, at leaft three or 
four fingers breadth above its former ftation, 


To the fifth title of the History. 

INCE human blood does, in diftilla- 
S tion, afford a not inconfiderable quantity 
of oil, one may well fuppofe it to be a com- 
buftible body : but every one will not think 
it fo inflammable, as, upon trial purpofely 
made, I found it to be. For having taken 
apiece of human blood dried till it was al- 
moft pulverable, and held it in the flame of 
a candle, it would take fire, and afford a 
flame much like that, which exctted it, burn- 
ing’ with.a crackling noife (much like that 
of fea-falt: caft into the fire) and here and 
there melting. But the tnflammablenefs of 
fuch dried blood did much better appear, 
when putting together four or five through- 
ly kindled coals, we laid on them a piece of 
dried blood of the bignefs of a fmall nutmeg, 
or thereabouts; for this yielded a copious 
and very yellow flame, and if it were feafon- 
ably and warily blown from time to time, 
as the efluvia degenerated into, {moak, it 
would, by thefe frequent re-accenfions conti- 
nue to yield clear and yellow flames of no 
contemptible bignefs (in proportion to the 
body that yielded them) much longer than 
one would expeét. And during a good part 
of this deflagration, the blood appeared, as 
it were, to fry upon the coals, and in good 
part to melt into a black fubftance almoft 
like pitch. There was alfo a crackling 
noife produced, like that, which chymifts ob- 
ferve, when they decrepitate common falt. 

Tuese experiments for the fubftance were 
repeated. But I fhewed another inftance of 
the infammablenefs of blood, that was fome- 
what furprifing. For, having caufed fome 
human blood (being part of the fame, that 
was made ufe of in the foregoing trials) to 
be fo far dried, that it was reducible to fine 
powder, I took fome of this powder, that had 
paft through a fine fearch, and cafting it 
through the flame of a good candle, the 
grains, in their quick paflage through it, took 
fire, .and.the powder flafhed, not without 
noife, as if ic had been rofin. This experi- 
ment was reiterated with fuccels. 


To the feventh title of the H1s- 
TORY. 

T H E fpecific gravity of human blood is 

more difficult to be determined than 
one would readily imagine: for the gravity 
of blood may differ fenfibly in feveral per- 
fons, according to their fex, age, conftitu- 
tion, fe, and in the fame perfon it may 
be varied by the time of the year, and of the 
day, and by being drawn at a greater or lel- 
fer diftance from a meal, and by divers other 
circumftances. But befides all thefe things, 
there is a mechanical difficulty, if I may fo 
call it, that attends the work we are fpeak- 
ing of: for the blood begins to coagulate 
fo foon after it is emitted, that it is {carce a 
practicable thing to weigh it hydroftatically, 
either by immerfing into it a folid body hea- 
vier than itfelf, or by weighing the whole 
blood in water ; the former way being oppo- 
fed by the fibrous part of the blood, and the 
latter by the feruam: and upon the fame 
account it is fomewhat (though not fo much) 
difficult to compare with any accurateneds, 
the weight of blood with that of water in 2 
olafs; as alfo for other reafons, which he, that 
fhall confiderately go about to try it, will 
quickly find. But however, fince it may be 
a thing of confiderable ufé, to have fome to- 
lerable eftimate, though not an exact one, 
of the difference in gravity between water 
and human blood, by which fo many parts 
of the body, confiftent as well as fluid, are 
by various changes of texture both confti- 
tuted and nourifhed ; I fhall fubjoin a trial, 
that this confideration invited me to make as 
well as I could. We took the blood of a 
found man emitted all at one time, and put 
the whole mafs of it, as well the ferous as 


the fibrous part, into an oblong glafs, of the 


fitteft fize and fhape we could light on 
amongft feveral,; and having fuffered the 
blood to reft, till all was fettled, and the 
many bubbles vanifhed, we carefully marked 
with a diamond that narrower part of the 
olafs, which the upper furface of the blood 
reached to: then we weighed the glafs 
and the blood in a very good balance, and 
having poured out the blood (for other ufes) 
and wafhed the glafs, it was filled with com- 
mon water to the lately mentioned mark, 
and then weighed again in the fame balance; 
afterwards the water being poured out, the 
glafs alone was counterpoifed in the fame 
{cales, and its weight being deducted from 
each of the two formerly mentioned weights, 
the water was found to have weighed Zix. 
svi. 50 gr. and the blood (equal co it in 
bulk) to have weighed 3x. 31. 4 gr. fo that 
the difference between them being 31. te 
gr. the blood was heavier than fo much wa- 
ter, but about the 25th part (for I omit the 
fraction) of its own weight. But this expe- 
riment, for the reafons above intimated, de- 
ferves to be reiterated more than once. 
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To the eleventh title of the His- 


TORY. 


HOUGH rectified fpirit of wine be 

a menftruum confifting of very fubtle 
parts, and upon that account be a good dif- 
folvent of divers vegetable fubftances, and, as 
experience has affured me, of fome metalline 
ones too, that feem to be more folid than 
the fibrous part of human blood ; yet look- 
ing upon this body as of a very differing tex- 
ture from thofe, I thought fpirit of wine 
might have a very differing operation upon 
it, And accordingly, having feparated from 
the ferum a clot of blood, that was coagula- 


ted, but foft enough, as the fibrous part ufes 


to be before it is dried, I kept it for divers 
hours in a very well dephlegmed vinous fpi- 
rit, from whence I afterwards took it out as 


hard, as if it had been well dried by the fire, 


To the nineteenth title of the 
History. 


Ex PpERIMENT I. 


HE volatile falt of human blood, as 

fugitive as it is, is yet fo fufible, that, 
if it be dextroufly handled, one part of it 
may be brought to melt, and, as I have tried, 
even to boil, whilft the reft is fying away. 
The like I have tried with fome other vola- 
tile falts, and I prefume the obfervation will 
hold in moft, if not all of them. 


To the fame title. 


ExPERIMENT II. 


H OUGH the volatile falt of human 

blood, when it is by fublimation made 
white and clean, feems to be a very homoge- 
neous fubftance, and according to the prin- 
ciples of the chymufts ought to be fo; yet I 
am apt to fufpect, either that its fubftance 1s 
not altogether fimilar, or that the corpufcles, 
that compofe it, are of fizes, if not alfo of 
fhapes, differing enough, For having weigh- 
ed out fome grains of a refublimed falt of 
human blood, that feemed very pure, the 
odour was fo ftrong and diffufive, that one 
would have expected the whole falr, being 
but fix grains, fhould in a few hours evapo- 
rate away, efpecially being left in a fouth 
window expofed to the air in a flat piece of 
glafs. And yet feveral days after, if I mif- 
take not, feven or eight, 1 found the falt fo 
little diminifhed, as to its fenfible bulk, (for 
I did not think fit to weigh it) that it feem- 
ed to: have wafted but little; and yet what 
remained had fcarce any odour at all, thae I 
(whofe organs of imelling are acute enough) 


could well perceive, notwithftanding which, 
this white body retained a faline tafte; and 
a little of it being for trial’s fake put upon a 
folution of common fublimate in fair water, 
readily turned it white. So that it feemed, 
that the penetrdnt and diffufive odour of the 
volatile falt of blood proceeded from fome 
particles, much more fubtile and fugitive than 
the other parts, that compofed it. But this 
experiment ought to be reiterated with differ- 
ing quantities of falt, by which means, per- 
haps, a heedful obferver may difcover, whe-. 
ther the comparative fixity of the falt, that 
remains after the odorous particles are (at 
leaft for the moft part) flown away, may 
not arife from their coalition with fome acid 
corpufcles, that are wont to rove up and 
down in the air, and adhere to bodies dif- 


pofed to admit their action. 


To the fame title. 


EXPERIMENT HII. 


Dram of volatile falt of human blood, 
: fublimed in a lamp furnace, was put 
into as much common water, as in a narrow 
cylindrical glafs ferved to cover the whole 
ball of our ftandard or gaged thermofcope ; 
and when, after this had f{tood a while in the 
water to be brought to its temper, we put in 
the above-mentioned falt, the tinéted fpirit of 
wine manifeftly fubfided about two tenth 
parts of an inch, and probably would have 
fallen lower, if there had been more water in 
the veffel to make a feafonable folution of 
the falt, whereof a confiderable part lay un- 
diffolved at the bottom. 


To the fame title. 


EXPERIMENT IV. 
W FLEN we perceived the liquor to 


fubfide no more, we put to it by 
degrees fome ftrong fpirit of nitre, till it 
would no longer make any manifeft confit 
with the diffolved falt. The event of which 
trial was, that the liquor in the thermofcope 
began prefently to mount, and continued to 
do fo as long as the conflict lafted; at the end 
of which, we found by meafure, that it had 
afcended more than three inches and a half 
above the ftation it refted at when the ebyl- 
lition began, 


To the fame title. 


ExPERIMENT V. 


ee figuration of the volatile falt of 
human blood may be cenfidered, either 
in regard of the fingle grains, or of that ag- 

gregate 
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gregate of them, which, when they are made 
to afcend to the top of the glafs, may be 
called its fublimate. The latter of thefe 
may be beft obferved, when the faline exha- 
lations firft afcend and faften themfelves to 
the infide of the blind head, or other glafs, 
that is fet to receive them. For, though tc- 
wards the end of the operation the corpuf:- 
cles lie fo thicle and confuled, as to leave no 
diftinét figures, yet at firft one may often 
. obferve the little faline concretions to lie in 
rows, fometimes ftrait enough, and fome- 
times more or lefs crooked, with differing 
coherencies and interferings; fo that though 
fometimes thefe rows of concretions may, 
efpecially if a little befriended by the fpecta- 
tor’s fancy, reprefent either trees, or their 
branches, or hartfhorn, &c, yet thefe feem 
not to be conftant reprefentations depending 
upon the particular nature of human blood, 
buc cafual figurations, that depend upon fe- 
veral accidental caufes and circumftances, 
fuch as the degree of fire employed to fub- 
lime the falt, the plenty or paucity of the 
afcending matter, the capacity and figure of 
the veffel, that receives it, befides -feveral 
others not needful to be here enumerated. 
Nor is the falt of human blood the only vo- 
latile one, among whofe elevated concretions 
I have obferved the above-named circum- 
{tances to produce diverfity of configurations. 
But as to fingle grains of the volatile falt of 
blood, I difcerned a good many of them to 
be finely fhaped ; but whether it were acci- 
dental or not, further trial muft inform me. 
{-could not, that I remember, obferve thefe 
handfome figures in the concretions, that 
compofed the: fublimate, that was obtained 
by rectifying or elevating again the falt, that 
firft came over, butin the grains, that in the 
firft diftillation faften themfelves to the up- 
per part and fides of the receiver; for of 
thefe divers were of confiderable bignefs and 
folidity : and though they were not all of the 
fame fhape, fome of them being not unlike 
to cubes, others: to parallelopipeds, others to 
octoedrons, being almoft like grains of al- 
lum ; yet moft of them were prettily fhaped, 
being comprehended by planes fmooth, finely 
figured, and aptly terminating in folid an- 
gles, as if the concretions had been cut and 
polifhed by a jeweller. 


To the fame Tr tT1LF. 


EXPERIMENT VI. 


HERE is another way, that I have 

ufed to obferve the figures of the falt of 
blood, which was to rectify the fpirit of 
blood, fo as it may be fully fatiated with the 
falt, whilft the liquor fin the receiver) con- 
tinued yet fomewhat warm. For then, fet- 
ting afide this over impregnated liquor when 
it came to be refrigerated (which fhould be 
done very flowly) there appeared at the bot- 
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tom of the vial a good number of faline con- 
cretions of differing fizes ; feveral of which, 
as far as the re{t would fuffer me to fee them, 
were fhot into cryftalline plates, very {mooth, 
and prettily figured, having, to the beft of 
my conjecture, their broad and parallel fur- 
faces of a hexagonal or an o¢togonal figure 
regular enough. 7 


To the {ame TITLE. 


ExPERIMENT VII. 
Ke to the hypothefis of 


divers learned naturalifts and phyficians, 
I fuppofed it would be thought confiderable 
to know, what would happen upon putting 
together the volatile falt of human blood, 
and the fpirit of nitre, with the more fugitive 
parts of which falt they conceive the air to 
be plentifully, and fome of them to be vitally 
impregnated. 

To gratify fome of thefe philcfopher-, 
we took a dram of dry volatile falt of blood, 
(which we made choice of, rather than fpi- 
rit, becaufe we had a mind to know what 
quantity of acid falt it would retain;) and 
having diffolved it in fome diftilled water, we 
dropped into it good fpirit of nitre, till the nwo 
liquors, though they were fhaken, would no 
longer manifeftly aét upon one another : the 
conflict being ‘ceafed, we flowly evaporated 
the fuperflucus moifture, which fteamed al: 
moft all away before the faline part would 
coagulate. At length it came todrinefs, and 
then the middlemoft part appeared in the 
form of thin cryftals, not anil thofe of falt- 
petre ; but the reft, which was by much the 
greater part of the concretion, feemed to be a 
confufed mafs without any diftinét figure. 
This mafs weighed but 12 gr. more than a 
drachm. Sothat, as faras thisfingle experiment 
can inform us, the volatile falt of blood may 
be fatiated by fo little as a fifth part of its 
weight of the faline corpufcles of fpirit of 
nitre, This compounded falt being laid in a 
window, did appear to be very prone to be 
refolved by the moifture of the air, or, in the 
chymift’s phrafe, to run per deliquium, A lit- 
tle of the fame falt being put upon a well- 
kindled coal, readily melted, and feemed to 
boil, and towards the latter end made a 
noife, and afforded a flame very like common 
nitre, fave that its colour was more yellow. 
The ftrong fmell, that accompanied this de- 
flagration, was like that, which is peculiar to 
{pirit of nitre. 


To the twenty-firft TiTLe of the 
HISTORY. 


ExPERIMENT I. 


UM AN blood,as moft of the other fub- 

jects of the animal kingdom, that I havs. 

had occafion to examine, afforded by diftilla> 
Xx tion 
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tion in a retort an-empyreumatical and very 
fetid oil, whofe colour was almoft black ; 
but that feemed to me to proceed oa from 
the intenfe and opacous rednefs of the liquor, 
fince fome portions of it being purpofely 
looked on againft the light, when they were 
{pread very thin upon glafs, appeared of a 
deep yellow, or of a reddifh colour, as they 
chanced to lie more or lefs thick upon the 
olafs. ) 


ExperimenrT II. 


Wuyewn the blood was well dried, before 
it was committed to diftillation, I found: it 
to afford a greater quantity of oil, in propor- 
tion to the weight of the dry body, than was 
at firft expected. Once out of a pound of 
not over-well dried blood, we had near an 
ounce and a half of oil ; and from another 
parce] we had it in a far greater proportion 
to the quantity of blood, that afforded it, 


ExPERIMENT III. 


I REMEMEER, that having many years ago 
had the curiofity to prepare blood by a very 
convenient digeftion, and to rectify very care- 
fully the diftilled liquors, that came over, 
with the flame of a lamp ; I obtained among 
other things two oils of very differing co- 
lours, the one being of a yellow or pale am- 
ber colour, and the other of adeepred, But 
that,which furprized even ingenious fpectators, 
was, that though thefe oils were both of 
them afforded by the fame blocd, and were 
clear and pure enough, yet they would not 
only {wim in diftinct maffes one over ano- 
ther, but if they were confounded, by being 
fhaken together, would little by little feparate 
again, as commen oil and water are wont to 
do. Whether the difference in fpecific gra- 
vity between thefe two oils could keep them 
from permanently mixing, when they were 


‘mingled, as well as it kept their maffes di- 


{tinét before they were fhaken ; or whether 
this feeming antipathy proceeded from fome 
particular incongruity in the textures of thefe 
liquors, I fhall not now ftay to difpute. 


ExPERIMENAT IV. 


Ir may be of fome ufe, efpecially to thofe, 
that aim at making medicinal ufes of human 


‘blood ; to know, that having had a fufpicion, 
“that the oil of blood might contain or con- 


ceal divers faline particles capable of being 
feparated from it; we took a parcel of un- 
rectified oil, and having put to it a conve- 
nient quantity of diftilled water (I fuppofe 
rain-water would have done as well, though 
common water would not) we diligently con- 
founded thefe liquors by frequent agitation, 
that the water might rob the oil of its fepa- 
rable faline corpufcles. Of which trial the 
event was, that after the liquors were well 


. fettled, the water (whereof we purpofely for- 
bore to employ too much) was found impreg- 


diffolution obtained from the oil, by vartue of 
which it was endowed with a moderately 
brifk tafte, and would readily turn fyrup of 
violets green, and precipitate out of a folu- 
tion of common fublimate a white powder, 
to name now no other of its refemblances to 
weak fpirit of human blood. And this opera- 
tion I the more willingly relate on this occa- 
fion, that you may be invited to try, what the 
like method will do on other empyreumatical 
oils, as of hartfhorn, urine, ésc. drawn 
from bodies, that belong to the animal king- 
dom. 


ExPERIMENT VV. 


To examine a conjecture, whofe grounds 
I cannot ftay to fet dawn, we put fome un- 
rectified oil of human blood into a2 concave 
piece of glafs; and then having drapt into it 
as much oil of vitriol, as might by guefs a- 
mount to a fourth or third part of the fetid 
oil, we ftirred them well together with a 
flender piece of folid glafs; by which means 
the mixture was made to fend up good ftore 
of whitifh fumes or imoke, and grew, as was 
expected, confiderably hot; it being indeed 
fo hot, thar though it amounted not to above 
a fpoonful, yet I was not able, without pain 
and inconvenience, to hold my finger under- 
neath that part of the glafs, that contained 
the incalefcent liquors. 


EXPERIMENT YI. 


Ir may be worth while to relate, that 
what I have elfewhere obferved about fome 
other empyreumatical oils, holds true in that 
of human blood: for having taken fome of 
this liquor unre¢tified, though in that ftate it 
appeared grofs, and dark, and muddy, yet 
it would readily, even in the cold, ‘diffalve 
in, or mingle with highly reétified vinous 
fpirits, to which it communicated a redditfh 
colour deep enough, agreeably to what I 
formerly noted touching the colour of this 
oil, 


To the twenty-fecond TITLE of 
the His ToRY. 


Do not remember to have met with, in 

any author, an account of the qualities 
of the fixed falt of human blaad; and I know 
not whether any have had the curiofity to 
prepare it; whereat | do not much wonder, 
{ince to obtain fo much as Z}j, of it, there 
is requifite a confiderable quantity, perhaps 
fome pounds of blood ; and the calcination 
requires fo obftinate a fire, that a man’s pa- 
tience may eafily be tired before the opera- 
tion be perfected; or by the fmall appearance 
of calcination, that the caput mortuum will 
afford him after having been kept three or 
four hours in the fire, he may be induced to 


- ‘nated with faline corpufcles, that it had by conclude, that all the falt of blood is volatile 
in 
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in a good fire, and confequently, that it will 
yield no fixed falc. i 

Bur having by an obftinate calcination 
obtained between three and four drachms of 
this fal, I tound not, that it was a fixed alcaly 
or a lixiviate falt, but rather, as I expected, of 
the nature of common or fea-falt, though 
not without fome little diverfity, which dif- 
covered itfelf by fome nice trials. But as to 
the main, our falt was fcarce .diftinguifhable 
from marine falt, for it tafted very like it; a 
{trong folution of it did not readily (for I was 
not at leifure to wait long for the event) turn 
fyrup of violets green or greenifh, nor (which 
was more) precipitate a brick colour or 
brownifh yellow, no more than a white pow- 
der, out of folution of fublimate. I alfo 
found by trial, that the fpirit of falt did not 
diffolve it as analcaly. And to thefe ways of 
examining it I added three others, that I had 
not known ufed for fuch a purpofe, and 
which had all three of them fuch events as 
were expected : for having put fome oil of vi- 
triol upon a lictle of our.dry falt, it did im- 
mediately, as I had divers times obferved it 
to do upon common falt, corrode it with 
great violence, and with much foam and 
{moke. We alfo dropped a little of our fixed 
falt, diffolved in diftilled water, upon a folu- 
tion of -fine filver made in.aqua fortis, where- 
upon immediately enfued a precipitation of a 
copious white powder. . And lattly, for fur- 
ther trial, having put fome leaf gold into 
aqua fortis, which would not (as will eafily 
be believed) work upon it; whilft it was 
fwimming there without being fo much as 
difcoloured, I put a little of our powdered 
falt into the liquor, which being thereby 
turned into a kind of aqua regia, did ina 
trice, without the affiftance of heat, totally 
diffolve it. 


To the. twenty-third TITLE of 
the History of HumMan 
' BLOOD. 


4a HERE isa far greater calcination, than 
‘sone would expect, required to obtain 
the caput mortuum of human blood, which 
affords but very little of it. For from 3xxiv. 
of dried blood, (which perhaps was but the 
third or fourth part in weight of the entre 
blood: that afforded it) we could get after 
two days calcination but 3ij. 9 gr. of earth. 
And though this were fo carefully made, that 
it may very probably be fuppofed to deferve 
the name of terra damnata, better than moft 
fubftances, to which chymifts are wont to give 
that appellation ; yet one may fufpect, that 
this itfelf was not pure elementary earth, 
fince it had a red colour, very like that of 
calcotar of vitrial. 


To the twenty-fourth T ITLE of 
the His TORY. 


Tit quantities of the principles, or rather 
of the feveral differing fubftances, obtain- 
ed by diftillation from human blood, may feem 
eafy, but is indeed very difficult, if at all 
poffible, to be determined ; not only becauie 
of the fometimes great difparity, as to pro- 
portion, that may be met with of the fibrous, 
or concreted part, tothe ferum, in the blood 
of differing perfons, and even of the fame 
perfons according to differing circumftances 5 
but alfo, becaufe it is more difficult to diftill 
even the dried and pulverable part of blood 
without addition, than thofe, that have not 
tried, willeafily judge; and I doubt,.that few 
have tried it well, becaufe J have not met 
with any, that takes notice of the neceffity of 
fhifting the retort, to gain as much volatile 
fuftance as may be obtained, and leave as lit- 
tle as may bein the caput mortuum, For when 
we diftilled a fomewhat confiderable quantity 
of dried blood, though it was warily done by 
an expert artift, yet the fame heat, that made 
the lower part of the blood pafs in the form 
of exhalations into the receiver, made the 
matter fo fwell, that it heaved up to the up- 
per part of the veffel a confiderable quantity 
of black matter, which an ordinary diftiller 
would have taken and thrown afide for caput 
mortuum, but which an heedful eye might 
eafily difcern to be much of the fame nature 
with what it was, when it was firft put in, 
though it were blackened by the afcending 
fumes. Wherefore we took it out, and mix- 
ing it with the remaining fubftance, that was 
lefs remote from the nature of a true caput 
mortuum it was again in another retort com- 
mitted to diftillation, whereby we obtained 
more oil, €&#c.. And perceiving, that even this 
feeming caput mortuum had at the top of it 
a pretty deal of matter, that I did not think 
fufficiently difpirited, if I may fo fpeak, I 
caufed it to be taken out, and diftilled in a 
frefh retort, in which it afforded a not con- 

temptible quantity of volatile matter. 
Havinc thus prepared you not to expect 
any thing of, accuratenefs, in the determina- 
tion of the quantities of the differing fub- 
itances obtainable even from dried human 
blood ; that J may affift you to make fome 
guefs at it, that may approach fomewhat near 
the truth, I will inform you, that having 
thus in three retorts diftilled 24 ounces of 
dried human blood, we obtained of volatile 
fubftances, I mean fpirit, together with a lite 
tle phlegm, white falt, and very high co- 
loured oi], %xiij. anda drachm, befides feve- 
ral parcels of thick oil, that ftuck to the re- 
torts and the receiver, which we eftimated 
at feven drachms more, So that the whole 
volatile part amounted to fourteen ounces, of 
which we found the oil to be about 
Ziij. + 3vj. And the clear liquor (which, 
though probably not without fome phlegm, 
may deferve the name of fpirit, becaufe it 
was 


171 


172 


Of this 
fale fee 
the nates 
referred 


The NATURAL HISTORY 


was fully fatiated with faline and fpirituous 
parts) to be Zvi-+ 3113. befides the Volatile 
falt, which, when the fpirit was drained from 
it, appeared white, but wet : for which rea- 
fon it was not poflible to determine exactly, 
neither how much liquor it yet retained, nor 
confequently how much itfelf weighed ; but 
you may guefs pretty near the truth, when I 
fhall have told you, that having carefully 
fublimed the fale, there remained 1 the glafs 
3ij and about five grains of phlegmatie liquor, 
which was not judged devoid of fale, though 
it could not by that operation be feparated ; 
and of volatile falt in a dry form we obtained 
%j-+ sijfs. The capat mortuum amounted to 
Zviijfs, and fomewhat better, which being 
calcined for two days together, afforded not 
white, but only brownifh red afhes, whence 
we obtained 3vij and a quarter of white and 
fixed, but not truly Iixtviate, fale; and fas 
was lately noted to another purpofe, under 


to the 22q the next foregoing title) 31}, and nine grains 


title. 


of earth. In, this troublefome experiment 
there occurred fo many neceffary operations, 
in each of which we could fcarce poffibly a- 
void lofing fome, and now and then a confi- 
derable portion of the matters we handled, 
that if you had been prefent at the trials, 
perhaps. you would not think it ftrange, that 
F fhould write, (as I did a little above) that 
I think it a very difficult thing in practice, 
to determine exatly the proportions of the 
differing fubftances, that may be chymically 
obtained, by vulgarly known operations, from 
a propofed parcel of human blood ; efpeci- 
ally fince FE think, that it is without fufficient 
grounds, that chymifts do univerfally take ic 
for granted, that in diftillations carefully 
made, the matter, that paffes into the re- 
ceiver, or at leaft afcends, together with the 
remains, or ¢aput mortunm, amount to juft 
the weight, that the entire body had hefore 
diftillation : which paradox I endeavour to 
make highly probable, if not certain, in ano- 
ther paper, that belongs not to the prefent 
collection. 


PART IW. 


Containing promifcuous experiments and obfer- 
vations about the ferum of healthy man’s 
blood ; 


(Whereof the firft may be referred io the fix- 
teenth, and moft of the reft to the feventeenth 
of the titles of the firft order.) 


INCE the divifion, that nature herfelf 
S makes of human blood, when being let 
out of the veins it is fuffered to refrigerate 
and fettle, is, into a fluid or ferous, and a 
confiftent or fibrous part ; and fince it is 
found, that oftentimes the former of thefe 
parts either equals or exceeds the latter in 
quantity ; 1 thought it might probably much 
conduce to the better difcovery of the nature 


of the blood, to make fome trials upon the 
ferum by itfelf ; of which, it will not, I hope, 
be ufelefs to give a fummary account in the 
following promifcuous obfervations, that 
were made only upon the ferum or whey of 
the blood of perfons prefumed to be found. 

t. Havine feparately weighed the ferum 
and the confiftent part of a parcel of human 
blood, obtained at once by a fingle phlebo- 
tomy, we found the latter to weigh Ziv + 
3vy{s, and the former Ziij + =vj: and hav- 
ing made the like trial with another parcel of 
blood drawn from another perfon, the fibrous 
part weighed Ziv-++ sv and the ferum four 
ounces : but though in beth thefe trials the 
weight of ferum, that appeared in one mafs, 
was inferior to that of the fibrous part; yet 
it would not be fafely inferred, that, ab{o- 
lutely fpeaking, the fibrous part of either of 
thefe parcels of blood exceeded the other, 
fince we weighed only the ferum, that we 
found in a diftiné& mafs; whereas a multi- 
tude of {erous particles may well be fuppofed 
to be lodged between the parts of the con- 
fiftent mafs or portion of the blood ; fince, 
befides, that it is, probably upon the account 
of the interfperfed ferofity, very foft, it af- 
fords a great deal of aqueous liquor. 

2. THis may fufficiently appear by the 
following experiment, which was purpofely 
made to examine this conjecture. 

We took a porringer of blood, wherein 
the ferum was feparated from the fibrous 
portion, that was coagulated into one cen- 
fiftent mafs ; and having carefully poured off 
all the fluid part, we put the.remaining mats 
(which weighed Ziv. -- 3v + 74 gt.) intoa 
{mall head and body, and diftilled it in the 
digefiive furnace, till the matter left im the 
bottom of the cucurbite was quite dry, which 
it did appear to be long belore it was {0 in- 
deed. ‘Then taking out the fepurated parts 
of this red mafs, the dried portion was found 
to weigh but Zi + ziij + 34 gr. whereas the 
ferous liquor, that paffed into the receiver, 
and was limpid and aqueous without any 
fhew of falt or oil, amounted to 31 + 53 gr. 

For further fatisfaction we repeated this 
experiment with the fibrous patt of another 
parcel of human blood, and found the dry 
mafs remaining in the cucurbite, to weigh 
but 4; + 3vj + 50 gr. whereas the plegma- 
tick liquor diftilled from it amounted to Zvij. 
that is, to more than three times and a:‘half as 
much as the dry part. 

3. Havinc hydroftatically examined the 
ferum of human blood, we found it heavier 
than common water: for a piece of red 
fealing-wax being fuipended in a good ba- 
lance by 2 horfe-hair, was found in the air to 
weigh 3) -+ 456 gr. and in the water 3¢ or, 
but did in the ferum weigh but 33 gr. 

Tuis trial was confirmed by a more exaét 
one, made with an inftrumenc, that } pur- 
pofely caufed to be made for weighing liquors 
nicely, in which, when common _ water 
weighed 253 grains, an equal bulk of ferum 
weighed 302: and becaufe I fuppofed, that 
all ferurns of human blood would not be of 

equal 
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equal fpecific zravity ; I thought fit to try that 
of the blood of ancther perfon in the fame in- 
{trument, and found it to weigh two grains 
lefs, that is, 300 grains in all, 

4. We once employed fome ferum, that 
could not be (or at leaft was not) poured 
off fo clear, but that it appeared of a reddifh 
colour; and though we filtered it through 
cap-paper, yet a good number of the tinging 
corpufcles were fo thoroughly mingled with 
it, that the liquor paffed through the filtre of 
a yellow colour. 

s. To try whether acids would coagulate 
our ferum, as I had found they would fome 
other animal liquors, I dropt into it fome fpi- 
rit of falt, which did immediately produce 
with it fome white concretions, that quickly 
fubfided to the bottom, and there (when 
there was a pretty quantity of them) appear- 
ed like a very light and tender cheete-curd. 

Tue like operation, but more powerful, 
had oil of vitriol upon another parcel of our 
ferum. 

6. We dropt into fome of our liquor good 
fpirit of fal-armoniac ; which, as we ex- 
pected, rather made it more fluid, than did 
appear to coagulate it, as the acid liquors 
had done. 

9. To try whether thefe precipitations did 
not more proceed from the coalition and tex- 
ture of the acid falts and the ferum, than 
barely from the peculiar action of thofe falts, 
as acids; we dropt into another pertion of 
our ferum, a ftrong alcalifate falt, viz. oil of 
tartar per deliquium, which inftantly produced 
a white curd, as the fpirit of falt had done, 
but not, as it feemed to us, fo copioufly. 

8. We poured alfo upon fome ferum 
highly rectified fpirit of wine, which, as we 
expected, did prefently coagulate fome part 
of it into a white curd, that was copious e- 
nough, but appeared much lighter than ei- 
ther of the former, fince it would not like 
them fubfide, but kept at the top of the 
liquor. 

9. To try alfo, what a falt compounded 
with a metal would do upon our ferum, we 
put to it a little ftrong folution of fublimate, 
with which it prefently afforded a white and 
curdled fubftance. 

We put fome of our ferum upon fome 
filings of Mars; but, by reafon of the colour 
of the liquor itfelf, we could not fatisfy our- 
felves about the event : and though we after- 
wards put another parcel of ferum upon 
filings of the fame metal, yet neither did this 
give us fatisfaction, in regard the vial having 
been miflaid, was not looked upon again till 
many days after ; at which time the liquor 
was grown fo thick and muddy, that we 
could not well difcern any more of the co- 


lour, than that it was fomewhat dark, but | 


not either black or blackifh: yet, by a trial 
or two, that we made with a little of this li- 
quor, it feemed to have made a folution of 
fome part of the iteel; for putting it to fome 
frefh infufion of galls, made with water, it 
prefently afforded a copious precipitate ; but 
this was fo far from being inky, that it was 
Vou. IV. 


not fo much as dark coloured, but rather 
whitifh ; at which fome analogous experi- 
ments (mentioned in another treatife) that I 
formerly made, kept me from wondering, 
Yet I fhall not omit to add, on this occafion, 
that having mixed with fome of cur impreg- 
nated ferum a convenient quantity of infufion 


of galls, made in a highly rectified vinous fpi- 


rit, the two liquors did not only afford a 
kind of coagulum,'or precipitate ; but, being 
left together for fome hours, affociated into a 
confiftent body, wherein the eye difcovered 
no diftiné liquor at all. 

10. Bur expecting more clear fuccefs, by 
putting fome of our liquor upon filings of 
copper, which, when wrought upon by bodies, 
that have in them any thing of urinous fait, 
are wont to give a con{picuous tincture 5 we 
accordingly found, that the metal had in a 
very few hours difcoloured the menftruum ; 
and afterwards (the vial being left unftopped, 
that the air might have accefs to the liquor) 
it began by degrees to grow more and more 
blue, and within a day after was of a deep 
ceruleous colour. 

11. Anp, to be confirmed in our conjec- 
ture, that this tinéture proceeded from fome 
particles of volatile falt latent in the liquor, 
we mixed fome of it with a convenient quan- 
tity of fyrup of violets, and thereby obtained 
what we looked for; namely, a colour, 
which, by reafon of the action of thofe parti- 
cles upon the fyrup, appeared of a fine green, 

12. Tue blue tincture or folution of cop- 
per (mentioned number the roth) I thought 
fit to keep for fome time, to try, whether the 
metalline particles would, asit were, embalm 
the ferum they were difperfed thorough, 
and preferve the liquor from putrefaction : 
and in effect, thongh the vial was left un- 
{topped in a window in my bed-chamber for 
many weeks, yet I (whofe organs of {melling 
are very tender, and who did often put the 
vial to my nofe) did not perceive the liquor 
to grow at all ftinking. 

13. AxouT i), by guefs, of ferum of hu- 
man blood, were left in an unftopped vial 
(which they more than half filled) tor twenty 
days or three weeks ; and though the glafs 
ufually ftood in a fouth window, and in the 
month of uly, yet, fomewhat to our won- 
der, the ferum did not by the fmell appear 
putrified, and yet had Jet fall a confiderable 
quantity of whitifh fediment: but within 
three or four days after this, the liquor was 
found to ftink offenfively. Wherefore, we 
tried, whether this more than incipient putre- 
faction was accompanied with any acidity ; but 
could net perceive, that it was, fince it would 
not fo much as take off the blue colour of the 
infufion of lignum nephriticum, or our fuc- 
cedaneum, to it: when it was in this ftate, 
we put it to diftil in a low cucurbite with a 
gentle fire, to try, if from this fetid liquor, 
as is ufual from putrified urine, the fpirit 
would firft afcend ; but we found the liquor, 
that firft came over, to be fo little {pirituous 
or faline, that it would not in an hour’s tumeé 
turn fyrup of violets green; but yet we 
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judged it not quite deftitute of volatile alcalt, 


becaufe having let fall fome of it into a good 
folution of fublimate, it prefently made a 
white precipitate, 

14. We took fome ounces of ferum of hu- 
mane blood, filtred through cap-paper to free 
it from all concreted fubftance ; and having 
committed it to diftillation, in a fmall retort 
placed in a fand furnace, we obtained only a 
few large drops of a darkith red oil, fome of 
which fubfided to the bottom of the other 
liquor, but the greater part f{wam upon it. 
We obtained in this firft diftillation no vo- 
Jatile falt in a dry form, but after a pretty 
deal of infipid phlegm had been drawn off, 
there came over a good proportion of fpiri- 
tuous liquor, which fmelled almoft like the 
ipirit of blood, and contained a pretty deal 
of volatile alcaly; fo that it would readily 
turn fyrup of violets green, and make a white 
precipitate in the folution of fublimate, and a 
great ebullition with fpirit of falt: this fpirit 
being rectified in a {mall head and body, 
there was left, in the bottom of the glafs, a 
greater quantity than was expected of a fub- 
itance thick like honey, and which was for 


the moft part of a dark red, and feemed to 


contain more oil than appeared upon the firft 
diftillation. The liquor, that came over the 
helm, feemed more pure, but not very much 
ftronger than the firft fpirit. Yet, having 
put it into a glafs ego with a flender neck, 
and given the veffel a convenient fituation in 
hot iand, we obtained a volatile alcali, that 
fublimed into the neck in the form of a white 
falt. If this trial be reiterated with a fuc- 
cefs like that I have now recited, it will feem 
to argue,.that the ferous, or fluid part of the 
blood, affords the fame elementary principles, 
or fimilar fubftances, both as to number and 
kind, that the fibrous and confiftent part 
does, though not as to quantity; that of the 
oil and dry falt being lefs in a determinate 
portion of ferum, than they would be in a 
like quantity or weight of the concreted part 
of the blood. 

Havine long fince obferved, that though 
the fpirituous parts of man’s urine are wont 
to require, that the liquor be digefted or pu- 
tried about fix weeks, to loofen them from 
the more fluggifh parts, and make them 
afcend before the phlegm, yet if frefh urine 
be poured upon a due proportion of quick- 
lime, a good part of the fpirit will prefently 
be untied, and made capable of afcending 
in diftillation; I thought it worth while to 
try, what would be afforded by the ferum of 
human blood, if it were put upon quick- 
lime, before we diftilled it. In purfuit of 
this enquiry, we put thefe two bodies toge- 
ther, upon whofe commixture there enfued 
(but not prefently) a fenfible, but tranfient 
heat. This compounded body, being com- 
mitted to diftillation, afforded firft a kind of 
phlegm in a gentle fire, and then in a ftronger, 
a moderate quantity of liquor,that was thought 
to {mell manifeftly of the lime, but had not 
a brifk tafte. This was accompanied with 
fomewhat more of high coloured and fetid 
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oil, than was expected. The other liquor 
being flowly reétified, the fpirit, that firtt 
came over, had a {trong and piercing {mell, 
but lefs rank than that of human blood, 
drawn the ordinary way. Its tafte alto was not 
only quick, but fomewhat fiery. Being 
dropt upon fyrup of violets, it prefently 
turned it green; with a ftrong folution of 
fublimate in water, and another of guick- 
filver in aqua fortis, it immediately made 
two white precipitates ; and being mingled 
with fome good fpirit of fea-falt, though,. 
upon their being confounded, there appeared 
a thick, but whitifh {fmoke, there was not’: 
produced any vifible conflict or bubbles, yet. 
the colour of the fpirit of falt, appeared 
much heightened by this operation. But 
here I muft, though not in due place, take 
notice, that having put the lately mentioned 
mixture of the fpirit of ferum and of falt, 
to evaporate, that we might obferve, whe- 
ther it would afford a falt much figured like 
fal-armoniac, we found, that it did not; but 
that the colour produced in the mixture, 
whilft fluid, was fo heightened in the concre- 
tion we fpeak of, that it appeared of a blood- 
red colour ; but for the fhape, it was fo con- 
fufed, that we could not reduce it to any. 
known kind of falt. By all which phceno- 
mena, this fpirit of the ferous part of blood’ 
feems to be very near of kin to that of the 
concreted part of blood, elfewhere by us de- 
{cribed. Becaufe quick-lime is wont to be 
fufpected by phyficians, by reafon of its cau- 
ftick and fretting quality, I thought fit to 
try, whether the fixed falt of pot-afhes (which 
is a lixiviate alcali as well as lime) being 
fubftituted in the room of it, would in di- 
ftillation have the fame effect upon ferum of 
human blood. Wherefore, to four parts of 
the liquor we put one of the falt, and having 
diftilled them flowly in a glafs head and body, 
we obtained good ftore of a liquor, which was 
not judged any thing near fo ftrong, asthat for- 
merly mentioned to have been drawn off from 
quick lime: and having put this weak li- 
quor, afforded by our ferum,. to rectify with 
a gentle heat, we found, that even the two 
fpoonfuls of liquor, that firft afcended,- were 
not fpirituous, but very phlegmatick ;. nor 
would it well turn fyrup of violets green, 
though it afforded fome little and light pre- 
cipitate, when it was put upon a folution of 
fublimate. | 
THis may feem fomewhat the more re- 
markable, if I add, on this occafion, an ex- 
periment, that may be fometimes of practical 
ufe, efpecially in phyfick, and may afford 
much light to thofe that are ftudious, to 
know the nature and preparations of {0 very 
ufeful a fubjeét, as human urine. We took 
three parts of frefh urine, (that was not many 
hours old) and having put into it one part 
of falt of pot-afhes, (becaufe that was at 
hand, for elfe I prefume the fixt fale of tar- 
tar, or even of common wood-afhes, would 
have ferved the turn) and having flowly dittil- 
led them ina head and body, there firft afcend- 
ed a liquor fpirituous enough ; which ga 
cet 
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fet alide, we continued the diftillation (after 
having poured the mixture into a retort) till 
the remains appeared dry. In this operation 
it is to be noted, that we obtained not one 
drop of oil, and that (perhaps for that rea- 
fon) this fpirit of urine was not near fo fetid, 
as, being made the common way, it is wont to 
be: and that the liquor, that came over to- 
ward the latter end of the diftillation, was fo 
unlike that, which the ferum of blood afforded 
us, that it was not only confiderably ftrong, 
’ andmanifeftly ftronger than that, which firft 
afcended, but had a penetrating and fiery 
tafte, which left a lafting impreffion upon 
the tongue; and, with good fpirit of falt, 
made a notable ebullition, which I remember 
not, that upon trials purpofely made, I found 
the fpirit of urine, drawn from quick-lime, to 
have done. And whereas, with this laft 
mentioned liquor, I never (that I remember) 
found any volatile falt to afcend (in a dry 
form ;) in the operation made by the help of 
falt of pot-afhes, there came up, without 
rectification, divers grains of volatile falt, 
ene of which was chryftalline, and confide- 
rably large ; fo that we could, with pleafure, 
obferve it to be like a plate curioufly figured : 
but becaufe of fome leffer corns of falt, that 
hid one part of it, I could not clearly dif- 
cern, whether it were hexagonal or o¢togo- 
nal. 

Bur here I muft not conceal, that having, 
for greater certainty, reiterated this experi- 
ment, it had not fo good fuccefs ; the liquor, 
that came over, appearing much more phleg- 
matick than that, which the former trial af- 
forded us; though we both times employed 
fale of pot-afhes taken out of the fame veffel, 
and the urine of the fame perfon. So that 
what the reafon of the difference may be, 
does not yet occur to me; but perhaps will, 
upon further trials: yet this liquor, that ap- 
peared fo weak at its firft coming over, being 
rectified per fe, afforded more than was ex- 
pected of a brifk faline fpirit, from which 
we eafily obtained a pretty quantity (in pro- 
portion to the liquor) of volatile falt in a 
dry form, and of a very white colour. 

We took between two and three ounces of 
ferum of human blood; and having put it 
into a bolthead, capable, by our guefs, of 
containing about four times as much liquor, 
and having fealed the glafs hermetically, fet 
it by, as well to obferve, whether any mani- 
feft changes would appear in it within a week 
or two, (of which none in that time occur- 
red to us) as for fome other purpofes, that 
may be gueffed at by the following account 
of the event. 

1. AFTER we had kept the liquor fealed 
up above a whole year, it did not appear to 
be at all coagulated, nor to have let fall any 
manifeft refidence ;, but feemned to be as fluid 
as when it was firft put in. 

2. Ir did not appear to have bred any the 
leaft worm or maggot. And this I the ra- 

ther take notice of, becaufe it agrees very 
well with what I have elfewhere alledged, in 


disfavour of their opinion, that thinl al! the 
fluid and foft parts of human bodies do na- 
turally, and of themfelves; in no long time, 
breed worms, or fome ftich infeéts ; which, 
for my part, I never obferved to be gene- 
rated in blood itfelf, though very long kept 
and putrified, provided it were frefh enough 
when put into the glafs; and; by an exaét 
clofure, kept from being any way blown upon 
by flies, or impregnated by feminal particles; 
that may be unfufpectedly conveyed ta it by 
the air, 

3. Nor did there appear to the eye any 
mother, as they call it, or recrementitious 
fubftance, that is fuppofed, in liquors, always 
to accompany and betoken putrefaction. 

4. Ong of my defigns, in our experi- 
ment, being to try, whether the ferum would, 
by the mutual action of the parts upon one 
another, or by that of fome catholick per- 
meating fluid, afford fo much air, as would 
either crack, or more violently break the 
glafs; the tip, at which the bole-head was 
fealed, was warily taken off with a key; 
whereupon there rufhed out a pretty deal of 
air, with a confiderable noife: and I doubted 
not that this generated (or at leaft extri- 
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cated ) air had been confiderably com: . 


preffed, whilft it was pent up; when cafting 
my eyes on the liquor, to difcover what 
change this eruption had made there, I per- 
ceived, on the upper furface of the liquor, a 
multitude of {mall bubbles, fuch as are wont 
to be feen in drink a little bottled, upon the 
opening of the veffel; and alfo in divers li- 
quors, after the air has been pent up with 
them, when the glaffes come to be unftop- 
ped. And I alfo the lefs wondered at this, 
becaufe I remembered what formerly hap- 
pened to me, after having fealed up fome 
fheep’s blood, and kept it for feveral days in 
a gentle warmth; for, though the glafs it 
was inclofed in, were far larger than this, 
that contained our ferum; yet, after fome 
time, when no body offered any violence to 
it, or was near enough to ftir it, it was fud- 
denly blown up with a furprifing noife, by 
the aereal or elaftical corpufcles, that were 
produced, or fet free by the putrefaction we 
difcovered to have been made. 

5. THe finell of our ferum was ftrong, 
but not cadaverous, but rather refembled 
that of the tincture of fulphur, made with 
fale of tartar and {pirit oy wine, or of fome 
fuch fulphureous preparation. | 

6, Owe of the chief aims I had in keeping 
our ferum fo long fealed up; was to try, 
whether by a digeftion, or putrefaction for 
fome months, the ferum of blood would, like 
urine, (which is commonly thought to be a 
liquor made of it, and of very near cogna- 
tion tc it) afford a faline fpirit, or an alcali 
volatile enough to afcend before the phlegm. 
And, in purfuit of this eriquiry, we com- 
mitted our ferum to diftillation in a {mall glafs 
head and body, and in a digeftive furnace, 
being careful to take the firit {poonful, or 


thereabouts, of fpirit, that paffed into the re+ 
ceiver* 
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ceiver‘ but we found, that, though this li- 
quor at firft {melt ftrong enough, (I fay at 
firft, becaufe the odour foon after grew fain- 
ter) yet the tafte was not at all brifk nor {pi- 
tituous, like that wont to be obtained by.di- 
ftillation from putrified urine; nor did our 
liquor, being dropped into a little fyrup of 
violets, give it prefently any manifeft green- 
nefs. But yet, becaufe I found it not infipid, 
I thought fit to examine it a little more criti- 
cally, and dropt a convenient quantity of it 
into a clear and ftaturate folution of fubli- 
mate in common water, by which means 
there was produced a whitenefs like that (but 
not near fo denfe) which fpirit of urine, or 
volatile falt would have produced. And by 
this I was invited to mix fome of it with a 
little fyrup of violets, upon a piece of white 


paper, and alfo to wet with the fame (diftil- 


led ) liquor fome fmall fillings of copper 
fpread upon another piece of paper, and to 
leave them both all night in the open air, 
that the liquor might have time enough to 
work upon the fyrup and the metal: by 
which courfe we found, in the morning, that 
the former was turned green, and the latter 
was fo far diflolved, as to leave a large blueifh 
ftainupon the paper. Imention thefe things the 
rather, becaufe, according to the opinion of 
fome learned men, this degenerated ferum 
fhould have been of an acid, not an alcali- 
fate nature, 

7, THE near cognation, that, according to 
fome learned phyficians, there is between milk, 
and the more ferous part of the blood, invited 
me to try, whether, (according to an experi- 
ment made on new milk, that J have heard 
afcribed to the famous Sy/uzus ) our ferum of 
human blood would grow red, by being kept 
continually ftirring over a moderate heat, with 
a competent quantity of falt of tartar; but 
in two trials, we found not any rednefs pro- 
duced, though one of them was made ina 
veffel of refined filver, with an cighth part 
of the falt in reference to the ferum, which 
was the fame proportion, that we had ufed, 
when we made the experiment fucceed well 
in milk, 

8. Peruaps it will be needlefs to take no- 
tice, that the ferum of human blood will, by 
heat, be in a fhort time coagulated into a 
kind of gelly, or rather, as far as I have ob+ 
ferved, into a fubftance like a cuftard, as to 
confiftence, though not as to colour. And 
therefore I fhall now add, that having found, 
that acid fpirits alfo would coagulate ferum, 
I thoughf fit to try, whether alcalies would 
not oppofe, or retard its coagulation, Of 
which, trial the event ‘was, that having put 
{pirit of human blood to a convenient quan- 
tity of ferum, and caufed them to be kept 
ftirring over a very gentle fire; though the 
volatile alcali did not hinder the coagulation, 
yet it feemed to make it both more flow, and 
more foft or lax: and this effect was yet 
more confiderable, when we tried another 

arcel of ferum with falt of tartar, inftead 
of fpirit of blood. 
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Containing the hiftory of the fpirit of human 
blood, begun in an epiftolary difcourfe to the 
very learned Dr: J. L. 


SIR, 
Bans: by want of leifure and op- 

portunity, been reduced to treat of the 
hiftory of human blood in fo imperfect and 
defultory a way, that feveral of the titles 
have been Jeft wholly untouched, and others 
have been but tranfiently and jejunely treated 
of; 1 thought fit to handle more fully fome 
one of the primary titles, and branch it into 
its feveral fubordinate or fecundary titles : 
and for this purpofe I pitched upon the {pirit 
of human blood, being willing, on fo noble 
a fubject, to give a fpecimen of what might 
have been done to illuftrate the other primary 
titles, if fome requifites had not been want- 
ing. And fince the fpirit of human blood 
is, at leaft, one of the nobleft of urinous or 
volatile alcalies, fo that moft of the things, 
that fhall be taught concerning that, may, 
with fome little variation, be applied to 
fpirit of urine, hartfhorn, {al-armoniac, foot, 
éfc. I thought fit to lay down a fcheme of 
fubordinate titles, whofe heads (which amount 
to above half the number of the primary 
ones, that belong to the whole hiftory. of 
bleod) fhould be fo numerous and compre- 
henfive, that this paper may pafs not only for 
an example, but for a kind of fummary of 
the hiftory of volatile falts in general, and 
fo fupply the lofs of a paper, that I once be- 
gun on that fubject. 

Anp now I fhould, without further pre- 
amble, proceed to the intended hiftory, but 
that I think it requifite to premife three or 
four fhort advertifements : whereof the firft 
fhall be, that the fpirit I employed in ma- 
king the following trials and obfervations, 
was drawn from human blood without any 
fand, clay, or other additament, (fave per- 
haps, that, by a miftake, that could do no 
mifchief, a {mall parcel had fome vinous 
{pirit put to it to preferve it a while) and 
fae the firft diftilations (which I fo call to 
diftinguifh them from reétifications) were 
performed in retorts placed in fand, (and not 
with a naked fire) care being taken, that the 
veflels were not too much filled, becaufe 
blood [NV. B.] if it be not well dried, is apt 
to fwell much, and pafs into the neck of the 
retort, if not into the receiver. 

SzconDLY, I defire to give notice, that 
the blood we made ufe of, was drawn from 
perfons, that parted with it out of cuftom, or 
for prevention; which was the main reafon, 
why I was fo fcantily furpifhed with bleod, 
that of found perfons being, in the place I 
refided in, very difficult to be procured in 
quantity, and that of fick perfons being unfit 
for my purpofe. 

Thirdly, Ir may not be amifs, for obvia- 
ting of fome fcruples, to advertife, that there 
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being fo great a cognation between the fpirit 
and volatile falt of human blood, that, as 
we fhall fee anon, it is probable, that the lat- 
ter is little other than the fpirit in a dry form, 
and the former than the falt united with 
phlegm enough to give it a liquid form ; it is 
prefumed, that it may be allowable to confider 
the volatile falt of blood as its dry fpirit. 
Laftly, To the three foregoing it will be 
fit to add this fourth advertifement, that 
though, in comparifon of the particulars 
thrown in to the fecond and third part of 
thofe memoirs, the enfuing fourth part is 
methodically written; yet you are not to ex- 
pect to find in the method any thing of ac- 
curatenefs; fince the experiments and obfer- 
vations, whereof this fourth part confifts, 
were written in loofe papers at diftant times 
and on differing occafions; and, becaufe of 
this and of my hafte, will be found, without 
any regular dependence or connexion, re- 
ferred to the titles, under which they are 
_ranged, in that order, or rather diforder, 
wherein they chanced to come to hand, 


A List of the fecondary fee 
TLES cencerning the SriRIT 
of Human BLoop. 


a. 
1. H ETHER human blood may 
be fo ordered by fermentation 
or putrefaction, as that, in diftillation, a 
fpirit, either urinous or vinous, may af- 
cend before the phlegm ? 
b 


2. WHETHER fpirit of human blood be real- 
. ly any thing but the volatile fale and 
phlegm well commixed ? 


c. 
3. Or the fpecies of faline bodies, to which 
fpirit of human blood is to be referred. 


4, WHETHER fpirit of human blood be dif- 
fering from fpirit of urine, and other {pi- 
rits, that are called volatile alcalies ¢ 


é, 

5. Or the quantity of fpirit contained in 
human blood: whether accompanied with 
its ferum or dried? 


f 
6, Or the ‘ dae gravity of fpirit of hu- 
man blood. 


a Or the odour, tafte, colour, tranfparence 
and confiftence of the fpirit of human 
blood. 

b. 

8. Or the diffolutive power of the {pirit: of 
human blood. 


t. 

g. Or the tinctures, that may be drawn with 
fpirit of human blood. 

k 


10. OF the coagulating power of the {pirit 
of human blood. . 
Vou, IV. 


b, 

11. Or the precipitating power of the {pirit 
of fiuariah blpod. ae . 

m. 

12, Or the affinity between fpirit of human 
blood and fome chymical oils and vinous 
{pirits. 

tt. 

13. Or the relation between fpirit of human 
blood and the air. 


0. 

14. Or the hoftility of the fpirit of human 
blood with acids, whether they be in the 
form of liquors or of fumes. 


16. Or the medicinal vertues of {pirit of 
human blood outwardly applied. 


a Or the medicinal vertues of fpirit of 
human blood inwardly ufed in pleurifies, 
head-achs, coughs, fevers, fcurvies, ca- 
chexies, dropfies, fits of the mother, &c. 

App. An appendix, containing Paralipomena, 
and promifcuous experiments and obfer- 
vations concerning the fpirit of human 
blood. 


The firft (fecondary) TiTve. 


Whether human blood may be fo ordered by 
fermentation or putrefattion, as that, in di- 


fiillation, a fpirit, either urinous or vinous, - 


may afcend before the phlegm? 


T is not unlike, that you will think the 
queftion propofed in this title more cu- 
rious than neceffary; and I fhall not quarrel 
with you, if you do fo, But that you may 
not think it groundlefs, I defire two things 
may be confidered ; firft, how ordinary it is, 
efpecially fince the learned Dr, Willis’s wri- 
tings came to be applauded, to look upon 
fevers as inordinate fermentations of the 
blood : and the fecond, that though human 
urine, which has a great cognation with the 
human blood, will not, whilft frefh, afford 
by diftillation a fpirit or volatile falt, till the 
phlegm be firft drawn off, and then requires 
a good fire to make it rife; yet, if it be kept 
for a competent time (which ufually amounts 
to divers weeks) in fermentation, (as chy- 
mifts commonly call that, which, in this cafe, 
I would rather ftile putrefaction,) the {pint 
and volatile falt will with a gentle fire afcend, 

before much, if not before any phlegm. — 
THeEse two confiderations, as I was inti- 
mating, may keep that from being thought 
a groundlefs queftion, which has been above 
propofed, And, though I more incline to 
the negative than to the affirmative, at leaft 
as to the firft part or member of the que- 
ftion, yet I thought it well deferved to be de- 
termined, if it may be, by experiment; but 
for want of a fufficient quantity of blood, 
and good luck in making trials wich that I 
could procure, I mutt fufpend my judgment, 
till further experience refolve me one way or 
Zz other, 
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other. By what I have yet tried, I am not 
much encouraged to expect from human 
blood a vinous or ardent fpirit, though that 
be the ufual product of fermentation in h- 
quors: and Iam the lefs encouraged to ex- 
pect this, becaufe I am not fure, that there is 
any fermentation, truly and properly fo cal- 
led, in human blood, either within or out 
of the body; having never yet found any 
thing in the blood or urine, that convinced 
me, that either of thofe liquors would afford 
an ardent fpirit. I remember I once kept 
human blood for a year together in a glafs 
very carefully, and, if I miftake not, herme- 
tically clofed, with a purpofe to try, whe- 
ther any fpirits would firft afcend : but when 
the blood came. to be expofed to the contact 
of the air, the ftink was fo great and offen- 
five, efpecially to fome ladies, that lived in 
the houfe, that we were fain to have it hafti- 
ly thrown away. Another time, having 
caufed fome fheep’s blood to be digefted in 
a pretty large vial, hermetically fealed, after 
it had continued a good while in the digef- 


‘tive furnace, upon a fudden, though no bo- 


dy touched it, it broke with a furprizing 
noife, and blew off the long neck of the 
vial, Two or three almoft like mifchances I 
had with attempts made on human blood, 
which I was the more troubléd at, becaufe I 
thought it not very improbable, that by pu- 
trefaction the texture of blood, like that of 
urine, may be fo loofened or otherwife alter- 
ed, that a volatile falt or fpirit may, in a flow 
diftillation, afcend before the phlegm. But, 
as I faid before, it is only from further expe- 
rience, that I muft expect fatisfaction in thefe 
enquiries. 

Yer in the mean time I fhall add on this 
occafion, that the ill fuccefs I had in my at- 
tempts to draw a fpirit from entire portions 
of blood, without feparating any part from 
it, or adding any foreign body to it, did not 
hinder, but rather invite, me to try, whe- 
ther I could not make fome experiment, of 
affinity to thofe above-mentioned, upon 
whofe fuccefs I might ground fome kind of 
conjecture, what would have been the events 
of thofe trials in cafe they had not mifcar- 
ried. Wherefore looking upon the ferum of 
blood as the likelieft part of it, as well as 
much more likely than the entire blood, to 
concur to a fermentation properly fo called; 
we took fome ounces of this ferum, and put 
to it about a-fourth part of raifins (of the 
fun) well bruifed, and kept them in a glafs, 
whereof a confiderable part was left empty; 
and having clofed the veffel, we kept it in a 
warm room for many days. The event of 
this trial was, that within few days the raifins 
began to emerge, and afterwards continued 
to float; and there was produced or extrica- 
ted a confiderable quantity of permanent and 
{pringy air, as, by a certain contrivance de- 
fcribed in another paper, did manifeftly ap- 
pear: both which phenomena feemed plain- 
ly to argue, that there had been fome degree 
of fermentation produced in the mixture. 
But yet when we came to diftill the thus al- 


tered ferum, though is did not ftink, as if it 
had putrified it would have done, yet the 
liquor, that firft afcended, even with a gen- 
tle heat, did not tafte or fimell like a vinous 
fpirit, though it was differing from meer 
phlegm. If I had been furnifhed with a 
greater quantity of ferum, perhaps the re- 
iterated experiment would have given more 
fatisfaction ; and, in making it, I would have 
been careful to obferve, whether the produ- 
ced fermentation might not be fufpected to 
proceed, not fo much from the whole ferum, 
as fuch, as from the aqueous particles, in di- 
{tinction from the others, that concurred with 
them to compofe it. 

As for the fecond queftion intimated in 
this prefent firft title, namely, whether blood 
will, by digeftion or putrefaction, be fo open- 
ed, as that, when it is diftilled, the f{piric 
will afcend before the phlegm? I likewife 
endeavoured to try that, with the ferous 
part of the blood poured off from the fi- 
brous or coagulated, as fuppofing it in this 
feparated {tate more proper for our trial than 
the ‘entire blood: and having kept a pretty 
quantity of this ferum above four times as 
long, as I had obferved to have been fuffici- 
ent to make urine in diftillation part with its 
fpirit before its phlegm, we diftilled this long 
kept liquor with a very gentle fire, that few, 
or none, befides the fugitive parts might at 
firft afcend. But we found the liquor, that 
came over, to have but little ftrength, ei- 
ther as to fmell or tafte, nor would it readi- 
ly turn fyrup of violets green: I fay readily, 
becaufe after they had been fome hours to- 
gether it would; but yet as a volatile alca- 
hi, it would prefently turn a ftrong folution, 
made of common fublimate in fair water, in - 
to a white opacous, and almoft milky liquor. 


The fecond (fecondary) Tite. 


Whether fpirit of human blood be really any 
thing but the volatile falt and phlegm well 
comminxed 2 


SiN CE the queftion moved in this title 
may be alfo propounded concerning 
other alcalifate fpirits, as thofe of urine, 
hartfhorn, foot, €¥c, it is upon that account 
the more important: and for this reafon, 
as well as for the difficulty of determining it 
by cogent proofs, J may think myfelf obli- 
ged to forbear taking upon me to decide it 
peremptorily, till further experience fhall 
have furnifhed me with fuller information. 
So that for the prefent, about this difficult 
queftion, I fhall venture to fay no more than 
this; that what has hitherto occurred to me, 
inclines me to think, that the fpirit of hu- 
man blood is totally compofed of volatile falt 
and phlegm; if by phlegm we underftand, 
not fimple or elementary water, but a liquor, 
that, although it pafs among chymifts for 
phlegm, and deferves that name better than 
any other liquor afforded by human blood, 
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yet in the ftricteft acception it is not that; 
for when the fpirit, volatile falt, and oil, are 
feparated from it by dittillation and fublima- 
tion, as far as they are wont to be in chymi- 
cal preparations of volatile alcalies, the re- 
maining, liquor, which pafies for phlegm, 
will yet be impregnated with fome particles 
of oil, and perhaps alfo with fome few of 
volatile falt, that are too minute to be diftin- 
guifhable by the naked eye. But whether 
frequent rectifications may fo accurately fepa- 
rate thefe heterogeneous parts, as perfectly to 
free the aqueous ones from them, and there- 
by reduce the phlegm to fimple or elementa- 
ry water, I am content, at leaft till I thall 
have had fufficient quantities of diftilled 
blood for making the requifite trials, to 
leave as a problem: and this the rather, 
becaufe I am not fure, but that, by frequent 
diftillations, fome particles of the fire may, 
from time to time, fubftantially be affociated 
with thofe of the liquor; nor yet, but that, 
even in the firft diftillation of human blood, 
the fire may have either feparated or produ- 
ced a liquor, that, though almoft ftrengthleds, 
and not juftly referrible to either of the re- 
ceived principles or ingredients, oil, falt and 
earth, is not yet phlegm truly fo called, but 
a liquor as yet anonymous; as I have elfe- 
where fhewn, that woods, and many other 
bodies, afford by diftillation a liquor, that 1s 
not an oil, and is neither acid nor alcalifate, 
and yet is no true phlegm, bur, as I have 
there ftiled it, an adiaphorous {pirit. 

Ir will probably be thought material, if 
on. this occafion I add, in favour of the opi- 
nion or conjecture, to which I lately owned 
myfelf inclined, that confidering, that the 
knowledge of the compofitfon of a body may 
be fometimes as well, if not better, invefti- 
gated by the way of generating or producing 
of it, as by that of analyfing or refolving 
it; I made for trial’s fake the following ex- 
periment. We diffolved in diftilled water as 
much volatile falt of human blood, as the li- 
quor would take up; and then having care- 
fully diftilled it in a conveniently fhaped vef- 
fel, with a regulated degree of heat, the di- 
ftillation afforded us fuch a liquor as was de- 
fired; namely, one, that by fmell, tafte, and 
divers operations, appeared to be a good 
brifk fpirit of human blood. This experi- 
ment, for the main, was made another time 
with the like fuccefs, 
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The third (fecondary) TITLE. 


Of the fpecies of faline bodies, to which the 
: an of human blood is to be referred. 


Neep not fpend much time to declare a 

thing, that is now fo well known to many 
phyficians and chymifts, of this, and fome 
of the neighbouring countries, as It 1s, that, of 
late years, faline fpirits, obtained by diftilla- 
tion, have been obferved to be of two forts : 
but becaufe there are many, even of the 


learned, efpecially in the remoter parts of 


' Europe, that are not well acquainted with 


this diftinction; left fome, to whom you may 
fhew this paper, fhould chance to be of that 
number, it may not be amifs to intimate 
in two or three words, that the faline fpirits, 
that afcend in diftillation, are fome of them 
acid in tafte, as f{pirit of nitre, fpirit of vi- 
triol, €c, and fome others have taftes very 
differing from that, being rather fomewhat 
like common falt, or like lixiviate falts. And 
the difference is greater in their operations, 
than in their taftes; for being put together, 
there will prefently enfue a manifeft conflict 
between them, and ufually (for I have not 
found it to hold in all cafes) the one will 
precipitate the bodies, that the other hath dif- 
folved. And it is neceffary to add, that 
among the falts called alcalies, fome are fixed 
in ‘confiderable degrees of fire, and others 
not ; for which reafon, divers modern fpa- 
gyrifts and phyficians, that take acid and al- 
cali for the true principles of mixed bodies, 
call the one fixed and the other volatile alca- 
lies, And, though I have elfewhere queftioned 
this doétrine, and given my reafons, why I 
approve neither it nor the appellations newly 
mentioned, andoften call the falts, made by 
combuftion, fimply alcalies or elfe lixiviate 
falts, and thofe, that afcend, fometimes uri- 
nous, and fometimes volatile falts and fpirits ; 
yet, fince the names of fixt alcalies and vola- 
tile ones are much now in requeft, I fhall 
comply with cuftom, and oftentimes (though 
not always) make ufe of them in the fenfe of 
thofe, that employ them. 

Tuese things being premifed, I may now 
feafonably propound this important quetftion ; 
to what fpecies of faline bodies the fpirit of 
human blood is to be referred ? I fay, of fa- 
line bodies, becaufe, though the fpirit of 
blood be a liquor, yet its more efficacious 
operations feem almoft (if not more than al- 
moft) totally to depend upon the fugitive falt 
wherewith it abounds, The ground of the 
foregoing queftion may be twofold ; the one, 
that I have elfewhere proved againft the ge- 
neral fuppofition, that fome volatile falis, 
that arife even in a dry form, may not be of 
an alcalifate, but acid nature; and the other, 
that not only He/mont and his difciples, but a 
great part of the modern chymifts, and phy- 
ficians too, afcribe digeftion to an acid fer- 
ment or menfiruum in the ftomach ; whence, 
one may fufpeét, that ftore of acid corpufcles 
may pais into the mafs of blood, and impreg- 
nate it, as I elfewhere fhew, that particles of 
differing natures may be even by the fenfes 
difcovered to do. 

But, notwithftanding this, I fhall not 
fcruple to fay, in anfwer to the propounded 
queftion, that, as far as I have hitherto been 
able to obferve, the fpirit of human blood is 
manifeftly referrible to that claffis, that many 
cal] volatile alcalies (and I often call urinous 
fpirits;) for I find fpirit of blood capable of 
doing thofe things, the performance of which 
has been looked on, almoft ever fince I pub- 
lickly propofed them, as the nee to 

now 
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know volatile alcalies, and diftinguifh them 
from the other forts of faline bodies, For 
the fpirit of human blood will make a great 
conflict with divers acid fpirits, as {pi- 
rit of falt, aqua fortis, Efe. It will wmmedi- 
ately turn fyrup of violets from its blue co- 
lour into a fair green ; it will precipitate a fo- 
lution of fublimate in common water into a 
white powder; and, in fhort, I found it to 
perform thofe other things, that may be ex- 
pected from volatile alcalies, as fuch, as often 
as I had occafion to make trial of it, fome- 
times on one body, and fometimes on ano- 
ther. 

Tr I were fure (as for reafons elfewhere 
declared I am not) that the digeftion of ali- 
ments were made by an acid ferment or juice, 
whencefoever the ftomach is furnifhed with 
it, I fhould be prone to fufpect, that fome 
acid particles may be mingled with the blood : 
but, however, that would not hinder me 
from referring the fpirit of human blood to 
volatile alcalies ; becaufe fo few acid particles 
would be either deftroyed by the alcalifate 
ones, that are fo abundant in the fpirit, or 
at leaft thefe would be fo very much predo- 
minant, as to allow us very warrantably to 
give on their account a denomination to the 
mixture, As if a few drops of fpirit of vine- 
gar were nixed with fome pints or pounds of 
ftale urine, they would either be deprived of 
their acidity by fome corpufcles of a contrary 
nature, that they would meet with in the li- 
quor; or they would be fo obfcured and over- 
powered by the fugitive falts it abounds with, 
that the acetous corpufcles would not hinder 
the {pirituous liquor, drawn from the mixture 
by diftillation, to be juftly referrible to the 
claffis of volatile, urinous falts. 


they are ordinarily prepared for miedicinat 
ufes, and as they may, by reiterated reéti- 
fications, and other ways of depuration, be 
brought to as great a fimplicity or purity, as 
a dextrous chymift can bring them to. thus - 
exprefs myfelf, becaufe as to an exquifite or 
elementary fimplicity, though fome eminent 
artifts pretend to it, Iam not fure, that chy- 
mifts can attain it; efpecially confidering 
what I elfewhere thew of the unheeded com- 
mixtures, that may (at leaft fometimes) be 
made by the corpufcles of the fire, with thofe 
of the bodies it works on. 

-_ My other remark is, that whether or no, 
if the fpirit of human blood, and other li- 
quors abounding like it in volatile alcalies, 
were reduced to as great a purity as they can 
by art be brought to, they would be altoge- 
ther alike in their nature and qualities ; yet, 
if we confider them (as men ufe to do) in 
that ftate,wherein they are wont to be thought 
pure enough for medicinal ufes, and are ac- 
cordingly employed by phyficians and chy- 
mifts ; I think it very probable, that there is 
fome difference between the fpirit of human 
blood and fome other volatile alcalies, and 
particularly thofe afforded by urine and by 
harts-horn. For, though to me the bad 
fmells of all thefe liquors feemed to be much 
alike, yet divers ladies, and thofe of very 
differing ages, affirm they find a manifeit 
difference between thefe fells, and do abhor 
the odour of fpiritof blood as a ftink, though 
they will with pleafure hold their nofes a 
great while over the fpirit of harts-horn, and 
even that of (vulgar or European) fal-armo- 
niae (which is in effect a fpirit of man’s 
urine) and affirm themfelves to be much re- 
frefhed by it, And, whereas, with {pirit of 
urine or of fal-armoniac joined in a due pro- 
portion with fpirit of falt, I have ufually (as 


have long fince noted in another paper a) ¢ The uf- 
been able to make a falt, that fhoots into the fulne& of 
peculiar figure of fal-armoniac, which figure“? 


The fourth (fecondary) TiTLeE. 


mental 


Whether foirit of human blood be differing from 
spirit of urine, and other fpirits, that are 
called volatile alcalies ? | 


T FIE queftion, whether there be any dif- 
. ference between the fpirit of human 
blood, and other volatile alcalies, as fpirit of 
urine, harts-horn, &@¢ ? Seems to me very 
difficult to be decided; becaufe two bodies 
may agree in many qualities, and perhaps, 
in all of thofe, that are the moftobvious, and 
yet may on fome third body, or in fome 
cafes, manifeft diftinét powers, and have 
their peculiar operations. Nor do I yet fee 
any certain way, by which the affirmative 
part of the queftion, though it fhould be 
true, can be clearly demonftrated. There- 
fore, leaving the peremptory decifion of this 
queftion to thofe, that fhall think themfelves 
qualified to make it, I fhall (at leaft till I be 
further informed) content myfelf to make a 
couple of remarks, in reference: to the pro- 
poted inquiry. 

Anp firft, I think, there may be a great 
difference between volatile falts or fpirits, as 
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is very differing from that of fea-falt, 
Sc. I have feldom, if ever, obtained (at leaft 
in any quantity) a falt of that fhape, by the 
commixture of the fpirit of human blood 
with that of commen falt ; for, though their 
faline corpufcles, upon the evaporation of the 
fuperfluous moifture, would coagulate toge- 
ther, yet the concretion feemed confufed, 
and either all or a great part of it was defti- 
tute of that neat and diftiné&t fhape, that I had 
feveral times obferved in concretions made 
by the mixture of the fpirit of fea-falt with 
urinous fpirits, And, as to the medicinal 
virtues of fpirit of blood, though I have not 
had opportunity to make comparifons experi- 
mentally, and therefore fhall forbear to af- 
firm any thing myfelf ; yet, if we credit the 
famous Helmont, there is a confiderable dif- 
ference between the fpirit of human blood and 
that of human urine, fince he fomewhere ex- 
prefsly notes, (though I remember not the 
place, nor have his book at hand} that the 
{pirit of human blood cures epilepfies, which 
is a thing the fpirit of urine will not do, 
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The fifth (fecondary) TITLE. 


Of the quantity of fpirit contained in human 
blood, whether accompanied with its ferum 


or dried. 


T is not eafy to determine the exact pro- 

portion of that liquor, which, when by 
diftillation obtained from human blood, the 
chymifts call its fpirit, in reference to the 
other principles or ingredients, whereof the 
blood confifts. For fome men’s blood may 
be much more phlegmatic or ferous than that 
of others, which itfelf may be more or lefs 
fpirituous, according to the complexion, age, 
fex, fc. of the perion that bleeds, But, to 
make fome eftimate, that will not probably 
much recede from what may be ordinarily 
found, I fhallinform you, that twelve ounces 
of healthy human blood afforded us feven 
ounces anda half of phlegm, and confequent- 
ly about four ounces and a half of dried ftuff: 
and then, I fhall add, that having committed 
to diftillation, ina retort in a fand furnace, fe- 
ven ounces of well dried (but not fcorched) 
blood, we obtained about feven drachms, that 
is, about an eighth part of fpirit, to which, 
though it were not rectified, that name may 
well enough be given; becaufe it was fo very 
rich in fpirituous and faline parts, that it left, 
in the receiver and in the vial [ kept it in, a 
good deal of volatile falt undiffolved, which 
a phlegmatic liquor would not have done : 
and if that be admitted for a truth, that was 
above propofed as a very likely conjecture ; 
namely, that fpirit of blood is but falt and 
phlegm united, we may well fuppofe, that 
human blood yields a far greater proportion 
of fpirit than this; fince from the feven 
ounces of dried blood laft mentioned, we 
obtained about five drachms of volatile falt, 
which if we had by diftillations united with 
a fit quantity of phlegm, would probably 
have afforded us near two ounces of a liquor 
deferving the name of fpirit. 


The fixth (fecondary) TrT1F. 


Of the confiftence and fpecific gravity of the 
fpirit of buman blood. 


T O the confiftence of the {pirit of human 
blood, taken in the more lax fenfe of 
the word confiftence, one may refer its fpe- 
cific gravity, (as that is ufually proportionate 
to the denfity of bodies,) the greater or leffer 
degree of fluidity, that belongs to the liquor 
as a mafs, and the greater or leffer fubtilty of 
the minute parts, whereof it is compoled, 
or wherein it abounds. 

Awnp as to the firft of the three attributes, 
we have noted to be referrible to the confift- 
ence of our fpirit; gravity is a quality, that is 
fo radicated, if I may fo fpeak, iri the nature 
of vifible fuids or liquors, and does {fo obfti- 
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nately accompany them, that I durft not 
omit to examine the fpecific gravity (that 
is, the gravity in proportion to the bulk) of 
fpirit of human blood; though by reafon of 
the {mall quantity I had of it I could not 
make ufe of the fame inftruments, that I was 
wont to employ in hydroftatical trials, where 
I was not fo ftinted in the liquor to be exa- 
mined. But, however, I made a fhift to 
make a trial of this kind, by which I found, 
that a compact body weighing fifty eight 
grains in the air, and in water fix grains and 
three fourth parts, weighed in rectified fpirit 
of human blood but five grains-and one 
fourth part: and on this occafion [I fhall tell 
you, what | prefume you did not expect, 
which ts, that notwithftanding the volatility 
of our fpirit of blood, I found, that a pretty 
large piece of amber being put into it, did 
not, as moft men would confidently expect, 
fall to the bottom of the liquor, but kept it- 
felf floating at the upper part of it, and, if 
plunged into it, would emerge. 

THE next quality we referred to the con- 
fiftence of our fpirit of blood, is the degree 
of its fluidity, or, if you pleafe, its greater 
or leffer 1mmunity from tenaciouinefs or vif- 
cofity, which fome modern philofophers 
(whofe opinion needs not here be difcuffed) 
think to belong to all liquors as fuch. Now, 
one may be the more inclined to expect a 
manifeft degree of tenacity in the fpirit of 
human blood; becaufe among many modern 
chymitts it paffes for an alcali, and we know, 
that divers other alcalifate liquors, as oil of 
tartar per deliquium, fixed nitre refolved the 
fame way, folution of pot-afhes, &c. are 
fenfibly unétuous, and but languidly fluid: 
but yet, I did not obferve, that fome reéti- 
fied fpirit of human blood, that I purpofely 
tried between my fingers, did feel more unc- 
tuous than common water. And whereas, 
thofe, that fell brandy, or {pirit of wine, are 
wont to fhake it, till it afford fome froth, 
and then, by the ftay this makes on the fur- 
face, to judge of the tenacity or tenuity of 
the liquor, efteeming that to be the moft 
unctuous, whereon the bubbles make the long- 
eft ftay, and that the fineft, on which they 
fooneft difappear ; I thought fit, by the fame 
method, to examine fpirit of human blood, 
and found, that the froth would laft very lit- 


tle on the furface of it, the bubbles breaking | 


or vanifhing, almoft (if not quite) as nimbly, 
as if the liquor had been good fpirit of wine. 
And I likewife obferved, that when I warily 
let fall fome of our well rectified fpirit of 
blood upon fome other body, it feerned to 
me, that the fingle drops were manifeftly 


fmaller, than thofe of water, and of feveral 


other liquors, would have been: which will 
be much confirmed by one paffage of what 
I have to fay, about the third quality referri- 

ble to the confiftence of the {pirit we treat of. 
Because it may be a thing of fome im- 
ear as well as curiofity, to know, how 
ubtil the active parts of {pirit of human blood 
are, and how difpofed and fitted to difperfe 
or diffufe themfelves through other liquors of 
Aaa con- 
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convenient textures; to make a vifible dif- 
covery of this, I bethought myfelf of a me- 
thod, that having formerly devifed for feve- 
ral purpofes, I thought fitly applicable to my 
prefent defign.. For having looked upon it 
as a great defect, that men have lazily con- 
tented themfelves to fay in genera], that 
fuch a body is of fubtile, or of very fubtile 
parts, without troubling themfelves to find 
out any way of making more particular and 
Jefs indeterminate eftimates of that fubtilty ; 
[ was invited to find out and practife a way, 
that might, on divers occafions, fomewhat fup- 
ply that defect: but having delivered this 
eafy method in another paper, I fhall forbear 
to repeat a tedious account of it in this ; 
fince it may here fuffice to tell you in 
fhoyt, what will perhaps furprize you ; 
namely, that according to the forementioned 
way, we fo prepared common water by in- 
fufions made in it without heat, that by put- 


‘ting one fingle drop of our rectified fpirit of 


human blood into Ziv. -+- Siv. (which make 
2000 grains) of the prepared water, and 
lightly fhaking the at there appeared 
throughout the liquor a manifeft colour, 
whereof no degree at all was difcernible in it 
juft before : which fufficiently argues a won- 
derful fybtilty of parts in the fpirit we em- 
ployed; fince that a fingle drop of it could 
difperfe its .corpufcles, fo as to diffufe itfelf 
threugh, and mingle with two thoufand 


_ times as much water, and yet retain fo much 


activity, as to make their prefence not only 
fenfible, but confpicuous, by a manifeft 
change of colour they produced. I confefs, 
this computation is made upon f{uppofition, 
that a drop of water weighs about a grain, 
and that a drop of our fpirit af blood was of 
the fame weight with a drop of water. 

Tue former fuppofition is commonly 
made ; and though I have not found it to be 
exactly true, but that a drop of water weighed 
a tantillum more than a grain; yer, that dif- 
ference is much more than recompenfed by 
that, which we found between the weight of 
a drop of water, and the weight of one of 
fpirit of human blood. For having, in a very 
good and carefully adjufted balance, let fall 
ten drops of common water, and as many of 
our rectified fpirit of human blood, (as judg- 
ing it a fafer way to make an eftimate, by 
comparing fo many drops of each liquor 
than one alone;) we found, as we might 
well expect, that a drop of this laft named 
liquor, as it was manifeftly leffer, fo it was 
far lighter, thdn a drop of water, infomuch, 
that the whole ten drops -did not amount to 
four grains : fo that we may fafely judge the 
drop of {pirit to have manifeftly diffufed it- 
felt, and aéted upon above 4000 times fo 
much water in weight, (and perhaps in bulk 
too;) fince indeed the proportion extended a 
good way towards that-of one to s000, and 
fo may be faid to be, as that of one to be- 
tween 4009 and .soco ; which, though it 
may feem incredible to thofe, that are unac- 


guainted with the great fubrilty of nature and 


art,- in the. commynutions they can make of 


bodies ; yet, I can, by repeating the experi- 
ment, eafily convince a doubter in lefs than a 
quarter of an hour. And this fubtilty of the 
parts of blood will appear yet greater, if it 
be confidered, (what I think I can evince,) 
that no contemptible part of the fingle drop 
I employed was phlegm, ufelefs to the change 
produced, the operation being due to the 
energy of the faline fpirits of the little drop. 


The feventh (fecondary) Tire. 


Of the odour, tafte, colour, and tranfparence 
of the foirit of human blood. 


dk FIOSE qualities, that, in my opinion, 

more generally than defervedly are called 
firft, do not any of them belong to the fpirit 
of human blood, in fuch manner, as to ob- 
lige me to fay any thing of them in relation 
to it; and therefore I fhall content myfelf 
to have made this tranfient mention of them, 
to keep it from being thought, that through 
forgetfulnefs I had overlooked them: yet, 
fomething there is, that may not inconveni- 
ently be referred to the heat or coldnefs of 
{pirit of human blood ; in regard that phy- 
ficians, as well as philofophers, diftinguifh 
thefe qualities into actual and potential ; for 
it feems, that the f{pirit of human blood is, 
in reference to fome liquors, potentially cold, 
fince it refrigerates them ; and, in reference 
to fome others, potentially hot, fince, being 
mingled with them, the mixture becomes 
actually hot. Of this laft, I fhall here fet 
down the enfuing inftance. 

Into a flender cylindrical glafs we put the 
lower part of an hermetically fealed thermo- 
{cope ; which, in this paper and elfewhere, 
I ufually call the gaged one, becaufe it was 
adjufted according to the ftandard of fuch in- 
ftruments kept at Gre/ham college. Into this 
cylindrical glafs we poured as much mode- 
rately ftrong fpirit of blood, as would cover 
the ball of the thermometer, and then 
dropped on that liquor fome good fpirit of 
falt, upon whofe mingling with it there was 

roduced a conflict, accompanied with noife 
and bubbles, and a heat, which nimbly e- 
nough made the fpirit of wine afcend two in- 
ches and a half. This experiment is therefore 
the more confiderable, becaufe there are di- 
vers volatile alcalies, that being confounded 
with acid fpirits, though they feem to make 
a true effervefcence, yet do really produce a 
notable degree of coldnefs. Andthat, which 
to me feemed confiderable on this occafion, 
was, that whereas I had feveral times 
found by trial, that the fpirit of verdigreafe 
(which fome call the fpirit of Venus) would 
with the volatile falt of fal-armoniac, or of 
urine, produce a feeming effervefcence, but 
a real coldnefs ; this fpirit of verdigreafe ir- 
felf, being mixed in the forementioned {mall 
cylindrical glafs, with but moderately ftronge 
fpirit of blood, did not only produce a hif- 
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fing noife and ftore of bubbles, but an actual 
heat, whereby the fpirit of wine in the ther- 
mofcope was made quickly to afcend above 
an inch and a half, though the liquers em- 
ployed amounted not both together to two 
{poon fuls. 


The eighth (fecondary) TiT4Le. 
Of the diffolutive power of {pirit of human 
blood. 


T will not only ferve to manifeft the fub- 
{ tilty and penetrancy of the fpirit of hu- 
man blood, but it may be alfo of fome ufe to 
phyficians, if it be made appear by experi- 
‘ments, that this fpirit is by itfelf not only a 
good medicine for feveral difeafes, (as will 
be hereafter fhewn,) but may be alfo em- 
ployed as a menftruum, to diffolve feveral 
bodies, and even fome metalline ones. And 
becaufe thefe laft mentioned are the moft un- 
likely to be readily diffoluble, by 2 fubftance 
belonging to the animal kingdom, as chy- 
mifts fpeak ; I fhall fubjoin two trials, that I 
made to evince this diffolutive power of the 
{pirit of blood. 

Ano firft, we took crude copper in filings, 
(which if they be very {mall, are fo much the 
fitter for our purpofe) and having poured on 
them fome highly reétified fpirit of human 
blood, we fhook them together; and in about 
a quarter of an hour or lefs, perceived the 
menftruum to begin to look a little bluth, 
which argued its operation to have already be- 
‘gun: and this colour grew higher and higher, 
till, after fome hours, the menftruum had dif- 
folved copper enough to make it deeply ceru- 
Ieous. Some other, and fomewhat differing tri- 
als on the fame metal, will be met with in 
their proper place. In the mean time, I fhall 
here take notice, that, in fome ciroumftances, 
the fpirit of blood has fuch an operation up- 
on copper, whofe quicknefs is furprifing : 
for having made a coined piece of that metal 
clean and bright, (that no greafe or foulnefs 
might hinder the effect of the diquor,) and 
put a drop or two of our fpirit upon it, with- 
in about half a minute of an hour, (obferved 
by a watch, that fhewed feconds) the verge 
of the moiftened part of the furface appeared 
bluifh, and, almoft prefently after, the reft 
of the wetted part acquired a fine azure co- 
Jour. 

We alfo took filings of zink, or (as in the 
fhops they call it) fpelter; and having poured 
on them very well rectified fpirit af blood, 
we obferved, that even in the cold it quickly 
began to work manifeftly, though not vigo- 
roufly : but being affifted with a little heat, 
it’ diffolved thé zink brifkly, and not with- 
out producing ftore of bubbles, being alfo a 
little difcoloured by the operation. ‘Of this 
experiment fome ufé is made in another 
place, and therefore need not be delivered in 
this, ~ 


_ Ow this occafion I fhall add; that for cu- 
riofity’s fake I took a piece of coagulated 
blood, but not dried, fomewhat bigger than 
a large pea, having a care to take it from the 
lower part of the lump of blood, that it might 
be black, the fuperficial part of fibrous blood, 
that lies next the air, being ufually red. 
This clot of blood we put into a flender vial 
of clear glafs, that the colour might be the 
better difcerned ; and then poured on it a lit- 
tle rectified fpirit of human blood, and fhook 
the glafs a little; whereupon, in atrice, the 
colour of (at leaft) the fuperficial part of the 
blood, was, as I had conjectured, manifeftly 
changed, the blacknefs quite difappearing, 
and being fucceeded by a very florid colour, 
like that of fine fcarlet. The liquor alfo was 
tinged, but not with near fo deep or fo faira 
red; and by the little bubbles, that from time 
to time paft out of the clod into it, it feemed 
to work like a menftruum: and yet, foon 
after coming to look upon this lump of blood 
again, I found it to have much degenerated 
from its former colour, to one lefs fair and 
more dark, 

We took alfo another clot of blood like 
the former, fave that one part of it, which 
had lain next the air, was not black; and 
having, in a vial like the former, poured 
on it fome fpirit of blood, taken out of the 
fame vial, whence] tovk the firft parcel, the 
reddifh colour feemed prefently to be much 
improved, and made more fair, and like 
true fcarlet: but the black was not fo al- 
tered, as to be deprived of its blacknefs, but 
retained a dark and dirty colour. So that 
this fecond experiment requires a further 
trial, when there fhall be conveniency to 
make it; and it will the rather deferve one, 
becaufe what has been already recited of the 
operation of the {pirit upon the two parcels 
of blood, may fuggeft uncommon reflections 
to {fpeculative wits. 

Awpd here, on this occafion, it will be 
proper to relate to you, that having a con- 
fufed remembrance, that I had a great while 
before put up fome human blood, with a 
certain quantity of volatile {pirit, to keep it 
fluid and preferve it, without diftinétly re- 
membering what volatile alcali I had em- 
ployed ; F found among other glaffes, that 
had been laid afide, one bolt-head with a 
long neck, to which was tied a label, im- 
porting, that at fuch a time twelve drams of 
of human blood were put up with two 
drams of fpiric of human blood. By the 
date of this paper it appeared, that this blood 
had been preferved much above a whole 
twelve month ; and yet it appeared, through 
the glafs, of a fine florid colour, and feemed 
to be little lefs than totally fluid. And in- 
deed when we came to open the veffel, which 
was carefully ftopt with a good cork and 
hard fealing-wax, we found no ill fcent or 
other fign of putrefaction in the mixture, 
and but a very imall portion of blood lightly 
clotted at the bottom-; the reft paffing rea- 
dily through a rag. So that the-fpirit of 
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human blood feems to have a great embalm- 
ing virtue; fince it was able fo long and well 
to preferve fix times its weight of a body 
fo apt to concrete and putrify, as human 
blood is known be, and probably would have 
preferved it much longer, if we had thought 
fit to profecute the experiment. To this ac- 
count of our trial I know not whether it 
will be worth while to add, that having 
broken it off, that we might diftill the above- 
mentioned mixture with a very gentle heat ; 
the firft liquor, that afcended, was not a fpirit, 
but a kind of phlegm, though afterwards 
there came up, befides a fpirituous liquor, a 
volatile falt in a dry form. 

On this occafion I fhall fubjoin the follow- 
ing trial, long fince made with a fpirit, that 
I fuppofed to have been weaker than that, 
with which the lately mentioned experiments 
were made, 

In order to a defign, that need not here 
be mentioned, I caufed fome filings of mars 
to be purpofely made, that, being prefently 
employed, they might not contract any ruft, 
whereby the operation of our -liquor might 
be made doubtful. On thefe we poured 
fome of our fpirit, and having kept them 
together a while in digeftion, we found, as 
we expected, that the liquor had wrought on 
the metal, and produced a confiderable quan- 
tity of a light fubftance, in colour almoft 
like crocus, but fomething paler: and we 
alfo found more than we expected ; for there 
appeared in the liquor good ftore of thin 
plates, like a kind of terra foliata, (as the 
chymifts fpeak) which, after a very flight 
agitation, being held againft the fun-beams, 
exhibited the colours of the rainbow in fo 
vivid a manner, as did nota little delight, 
as well as furprife the fpectators ; but I did 
not perceive, that the tafte of the liquor was 
confiderably martial. 


The ninth (fecondary) Tit Le. 


Of the tinétures, that may be drawn with fpirit 
of human blood, 


Mooi of thofe extra€tions the chymifts 

call tinctures, being, as [have elfewhere 
fhewn, partial folutions of the bodies from 
which they are obtained, it will, I prefume, 
be eafily granted, that fince the fpirit of 
blood is able (a3 in the foregoing title it has 
appeared to be) to diffolve copper and zink, 
that are folid and metaline bodies, it will 
be able to extract tinétures out of divers 
others: but, that this power of our men- 
firnum may be rather proved than fuppofed, 
it will not be amifs to add a few inftances of 
iC. 

Spirit of blood being put upon Englifh 
{affron, did foon acquire upon it a fine yellow 
colour. 

_ Spirit of blood being put upon powdered 
curcuma, or, as tradefmen are wont to call 
it, turmerick, did, in the cold, extract from 


it a lovely tinéture, like a rich folution of 
gold ; which probably (to intimate that upon 
the by) may prove a good de-ob{truent me- 
dicine, particularly in the jaundife ; in which 
difeafe turmerick, that is taken to be a kind 
of Eaft Indian faffron, 1s, upon experience, 
commended, and in this our tincture 1s united 
with fpirit of human blood, which ts very 
near of kin to fpirit of urine, and probably 
at leaft as efficacious; with which liquor, 
when well reétified, I have had more than 
ordinary fuccefs in the jaundife. 

To make fome trial of the extracting 
power of the fpirit of blood upon fubftances, 
that have belonged to animals, I thought it 
might particularly conduce to fome medical 
purpofes, to try, what it would do upon the 
folid part of human blood itfelf flowly dried, 
fo as not to be burned, but only to be re- 
ducible, with fome pains, to fine powder. 
Accordingly, upon this well-fifted powder 
of blood, we put fome moderately ftrong 
fpirit of the fame fubject, on which the li- 
quor began very foon to colour itfelf, even in 
the cold ; and within no long tithe after, it 
appeared as red as ordinary French claret 
wine, This extraction made me fufpect, that 
the phlegm, that was not carefully feparated 
from the fpirit [then employed, might haften 
the coloration of the menftruum: for which 
reafon I put upon another portion of the 
fame powder fome reétified ipirit of blood, 
fo well dephlegmed, that it would not diffolve 
a grain of the volatile falt of blood; and I 
found indeed, as I fufpected, that this men- 
ftruum did not any thing near fo foon draw 
a tincture, as the other had done; for after 
divers hours, the colour it obtained was but 
brown; but, after fome hours longer, the co- 
lour appeared to be heightened into rednefs, 
but yet manifeftly inferior to that of the 
fomewhat phlegmatick fpirit above-mention- 
ed, whereto it did yet, in a longer time, 
grow almoft equal. By this means we may 
not only difguife the fpiric of blood, but 
impregnate it with the finer parts of the un- 
analyfed folid body, which may poffibly make 
the {pirit a remedy more proper for fome di- 
feafes or conftitutions: and this medicine I 
fometimes call the intire tinéture of human 
blood, becaufe it confifts of nothing elie 
but fuch blood. 

To fhew, at length, that the fpirit of hu- 
man blood may extract tinctures out of fome 
of the hardeft bodies, I made the following 
‘experiment, 

We took fome choice filings of fteel (for 
fuch are thofe, that are faved by the needle- 
makers) and having put them into a fmall 
ege, we poured on them fome highly recti- 
fied fpirit of blood, and kept them all night 
in digeftion in a moderate heat. The next 
day (but not early) we found the menfiruum 
turned of a brownifh red colour, that was 
deep enough, And fome of the filings, that 
chanced to ftick to the fides of the glafs, 
but were higher than the liquor could reach 
in its grofs body, feemed to have been, ei- 
ther by exhalations from the menffruum, or 
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perhaps by the tranfient contact of it, as it 
was pouring in, turned into a kind of yel- 
low crocus martis. I muft not here forget, 
that having kept the menffraym and.the fil- 
ings together in the forementioned epg, for 
fome days longer, the colour was grown 
opacous, and appeared to be black, when it 
was looked ‘on in any confiderable bulk ; this 
laft expreffion I employ, becaufe it had an- 
other appearance, when it was fomewhat 
thinly fpread upon white paper. 

Pzruaps it may bea remark not altogether 
ufelefs to phyficians, among many of whom 
chalybeate remedies are in very great requetft, 
if I add, that for reafons not needful to be 
mentioried here, having a fufpicion; that our 
fpirit would work upon fteel, in another 


manner than the acid folvents wont to-~be. 


ufed by chymifts and phyficians ; we poured 
fome of our tincture, drawn from filings of 
fteel, upon a frefhly drawn tincture of galls, 
(infufed in common water) and did not find, 
that this liquor would, with the infufion, 


make any inky mixture, nor that the pre-— 


cipitate, that was quickly produced, was of 
a black, much lefs of a true inky colour; 
though I have found means to produce, in 
a trice, a black. mixture, with other martial 
folutions and tinctures, which, for curiofity’s 
fake, I fometimes made green, fometimes 
red, fometimes yellow, and fometimes, if I 
miftake not, of neither of thofe colours, 

I wave been the more exprefs, in fetting 
down the particulars above delivered, be- 
eaufe, I hope, they may be fomewhat help- 
ful to rectify the judgment of divers very 
ingenious modern. phyficians, efpecially a= 
mong, the cultivaters.of chymiftry, who build 
much upon a fuppofition, which, though I 
deny not to be fpecious, I doubt is not folid; 
and I fear may be of ill confequence. For, 
by the above recited trials, it may appear; 
that it 1s unfafe either to fuppofe, that if 
chalybeates be diffolved in the body, it mutt 
‘be by fome acid juice; or, to conclude, that 
if the fteel be diffolved by the liquors of the 
body, it-“muft be, ex predominio, (as they 
fpeak) alcalifate ; fince a liquor, that exer- 
cifes a great hoftility againit acids, diffolves 
it: and, by parity of reafon, one may pro- 
bably infer the quite contrary of what they 
fuppofe ; in regard that fteel, in our experi- 


ment, was (partially at leaft) diffolved by . 


what they call an alcali; and confequently 
ought to be, ex predominio, of an acid na- 
ture. But of this hypothefis we elfewhere 
purpofely difcourfe, and therefore fhall here 
add nothing concerning it, but leave it to be 
confidered, whether ic would not.be requi- 
fite to feek out fome other way, than phyfi- 
cians have hitherto pitched on, to explicate 
the manner of operation of .chalybeate medi- 
Cines in the human. body ; and whether fome 
ufe ‘may not be made in medicitie of martial 
remedies prepared by volatile alcalies, inftead 
of acids. 

I pur fome fpirit of human. blood upon 
powdered amber, fifted. through a fine fieve, 
a kept it in digeftion for fome days, giving 
. Voz, IV. 


it a pretty degree of heat; but we obtained 
not hereby any tinéture at all confiderable ; 
whether it was; that the fpirit was not yet 
highly enough rectified, or that the amber 
(which was of a finer fort of white amber) 
was not fo proper to yield its tincture; as I 
have feveral times found courfer, but deeper 
coloured amber; to’ be. 

To this (ninth) title may be referred the 
event; that followed; upon our having put 
fome fpirit of human blood upon that fort of 
gum lacce, that comes out of the Zaft Indies 
in grains, and (for that reafon) is common- 
ly called feed-lace: for the fpirit we put 
upon this, though this be a refinous gum, 
and of no eafy folution, foon became tinéted; 
which I expected it fhould; becaufe I con- 
jeCtured; that the rednefs; wont to appear in 
many of the feed-like grains, is but fuper- 
ficial, and proceeds from fome adhering 
blood of little.(winged) infects, that, by their 
bitings, occafion the production of this gum 
upon the twigs of the tree where the lac is 
found; on which twigs I have more than 
once feen ftore of thefe gummous grains. So 
that the tinéture feems not to be drawn from 
the lac itfelf, but rather to be afforded by the 
blood of thefe little animals, which the {pirit 
of human blood, that will draw tinctures 
from dried man’s blood, diffolves ; and this 


tincture may probably be a good medicine, - 


fince moft of the infects, ufed in phyfick, 
as millepedes, lice, bees, ants, €%¢c. even in 
our colder climates, afford medicines of very 
fubtil and piercing parts, and of confiderable 
efficacy. 


The tenth (fecondary) Tiris. 


Of the coagulating power of the Jpirit of 
human blood: . 


iS er keg the fpirit of huitiah blood 
have fuch a diffolving power, as we 
have mentioned, in reference to fome bodies; 
yet, upon fome others, it feems to havea quite 
contrary operation. I fay feems, 
may be queftioned, (and I am not now mind: 
ed to difpute it) whether the effect I am go> 
ing to fpeak of be a coagulation, properly 
fo called, that one body makes of atiother, 


or a coalition of particles fitted; when they 


chance to meet one another, (in.a conve- 
nient manner) to ftick together. But what, 
ever name ought to be properly given to the 
thing I am about to fpeak of, I have found; 
by trial purpofely made, that the highl 

rectified f{pirit of human blood being w 

mingled, by fhaking, with a convenient quan- 
tity (which fhould be at leaft equal) of vi- 
nous {pirits, that will burti all away, (for if 
either of the liquors be phieginatic, the ex- 
periment fucceeds either not at all; or not fo 


fe it. 
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well) there will prefently enfue 4 coagulation~., - 


or concretion, either of the whole ‘mixture, 
or a great portion of it, into corpufcles 


of a faline form, that ae loofly toge. 
B 
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ther, make up 2 mafs, that has confiftence 
enough not to be fluid, though it be very 
foft: and in this form it may remain, as far 
as I have yet tried, for a good while, per- 
haps feveral months, or weeks at leaft, if it 
be kept in a cool place, 


The eleventh (fecondary) TiTLe. 


Of the precipitating power of fpirit of bu- 
man blooa. 


F the precipitating power of {pirit of 
O human blood, I have yet obferved no- 
thing, that is peculiar ; and therefore it may 
fuffice to fay in general, that, as far as I have 
had occafion to try, it has, in common with 
thofe other velatile fpirits, which I elfewhere 
cal] urinous, a power of precipitating moft 
bodies, that are diflolved in acid menjftruums. 
I fay moft, becaufe (as I have elfewhere more 
fully fhewn) it is an error, though a vulgar 
one, to fuppofe (as chymifts and phyficians 
are wont to do) that whatever is diffolved by 
an acid, will be precipitated by an alcali, as 
fuch, whether fixed or volatile, which lat- 
ter fort they take the fpirits of urine, blood, 
&?c, to be of: for there is no neceffity this 
rule fhould hold, when the body is of fuch 
a nature, that it may be diffolved as well by 
an alcali, as by an acid. And, though the 
hypothefis of alcali and acidum allowed them 
not to think there were any fuch bodies, 
yet I have in another paper ad gears 
evinced, that there are fo: and it may be 

roved, without going very far, fince we 


* See the ately obferved, * that good fpirit of human 


tle. 


oe T+ blood would, in the cold, diffolve both cop- 


per and zink, which are bodies, that will each 
of them be readily diffolved by aqua fortis 
and fome other acid menftruunis. 

Batine fuch bodies as thofe I have been 
{peaking of, I have not found, but that fpirit 
of: human blood precipitates other bodies 
diffolved‘in acid menftruums, much after the 
fame manner, that fpirit of urine and other 
fuch, volatile alcalies are wont to do. Of 
this, among other inftances, I remember, that 
I made trial upon red-lead, or minium, dif- 
folved in the acid fale of vinegar, filver in 
aqua fortis, gold in aqua regia, and tin dif- 
folved in an appropriated menftruum. JI alfo, 
with our fpirit, precipitated the folutions of 
divers other bodies, which need not here be 
named. But in regard of the great and fre- 
quent ufe, that men make of fea falt, in pre- 
ferving and feafoning what they eat, it may 
not be amifs particularly to mention, that 
out of a folution of common falt, made in 
common water, we could readily precipitate, 
with the fpirit of blood, a fubftance, that 
looked like a white earth; and fuch a fub- 
ftance J obtained in far greater quantity from 
that, which the falt-makers call bittern, which 
ufually remains in their falt-pans, after they 
have taken out as much, or near as much 
falt, as would coagulate in figured grains, 


Tue fpirit of human blood does alfo make 
a precipitation of dantfick vitriol diffolved in 
water, but not, that I have obferved, a total 
one; which you need not wonder at, becaufe 
it will diffolve copper, which is one of the 
ingredients of blue vitriol, 


The twelfth (fecondary) True. 


Of the affinity between fpirit of human blocd, 
and fome chymical oils, and vinous fpirits. 


HOUGH in another * paper I declare 
myfelf, for reafons there expreffed, dif- 
fatisfied with the vulgar notions of fympathy, 
antipathy, friendfhip, affinity, hoftility, &&c. 
that are prefumed to be found among inanimate 
bodies, yet, in this place, nothing forbids tg 
employ the terms affinity, cognation, and 
hoftility, in the lax and popular fenfe, where- 
in they are ufed, not only by the vulgar, but 
by fchool-philofophers and chymitts, 

Ir feems then, according to this acception 
of the word affinity, that there is fuch a thing 
between rectified f{pirit of human blood and 
pure fpirit of wine; fince we have formerly 
(under the tenth title) obferved, that, being 
put together, they will readily concoagulate, 
and continue united a long time. It is very 
probable, that the like affociation may be alfo 
made with other ardent fpirits prepared by 
fermentation. 

WE have likewife formerly noted, that our 
fpirit will make a folution of the finer parts 
of human blood well dried; which inftance 
I mention, on this occafion, becaufe it feems 
to be the effect of fome affinity or cognation, 
(as moft men would call, what I would call 
mechanical congruity) between the {pirit and 
the body it works on, in regard I found, by 
more than one trial purpofely made, that a 
highly rectified vinous fpirit (for if it be 
phlegmatic, the water may diffolve fome of 
the blood) would not (at leaft in divers hours, 
that my trials lafted) draw any tinéture from 
it. 

Wits lixiviate liquors, fuch as are made 
of falt of tartar, fixed nitre, &¥c, refolved 
in the air, or otherwife, the chymift will 
expect, that the {piric of blood fhould have an 
affinity, fince they efteem all thefe liquors 
alcahes, though this be volatile, and thofe 
be fixed. But though thefe liquors comport 
well with one another, yet we find nor, that 
they ftrictly affociate by concoagulation, as 
we lately obferved the fpirit of blood to do 
with fpirit of wine. 


* About 
the mecha- 
nical ori< 
gine, or 
production 
of quali- 
tics, 


Tue fame {pirit of blood mingles readily see the 
with that fpiric of vegetables, that I have produci- 
elfewhere given a large account of under the bility of 


title of adiaphorous fpirit ; which argues, that 
there is fome affinity between them, or ra- 
ther, that there is not any manifeft hoftility 
or contrariety. 

Tue like relation may be found between 
fpirit of blood and many other liquors, which 
it were needlefs and tedioys to enumerate. 


Ie 


chymical 


principles. 


of HUMAN BLOOD. 


It may better deferve the confideration of a 
chymift, that though there is manifeftly a 
near cognation between the fpirit of human 
blood and the oil, fince they both proceed 
immediately from the fame body, yet even 
dephlegmed fpirit of blood, being fhaken, 
and thereby confounded with its oil, will 
quickly feparate again from it; though with 
fpirit of wine (which 1s, according to the 
chymifts, a liquid fulphur, as well as the oil) 
it will permanently unite, notwith{tanding, 
that. thefe two liquors do (to fpeak in their 
language) belong even to differing kingdoms, 
the one to the animal, and the other to the 
vegetable. 

Wir the effential oils (as chymifts call 
them) of aromatic vegetables, or at leaft 
with fome of them, the well rectified fpirtt 
of human blood feems to have a greater affi- 
nity. For having taken a dram of this li- 
quor, and an equal weight of oil of annifeeds, 
drawn in a limbeck, [per veficam] and fhaken 
them well together, they made a foft, or 
femi-fiuid white coagulum, that continued in 
that form for a day or two, and probably 
would have longer done fo, if I had not had 
occafion to proceed further with it. 

Ir may not be inspertinent, on this occa- 
fion, to take notice, that becaufe I prefumed, 
that, though {pirit of blood would not to- 
tally mix with effential oils, (as chymifts 
call them) it might either communicate fome 
faline parts to them, or work a ehange in 
them; I digefted a while, in a glafs with a 
Jong neck, fome rectified fpintt of human 
bload, with a convenient quantity of oil of 
annifeeds drawn in a bmbeck, and found, 
as I expected, that the oil grew coloured of 
a high yellow, and afterwards attained to a 
rednefs ; which experiment I the rather men- 
tion, becaufe it may poffibly afford you a 
hint about the caufe of fome changes of co- 
lour, that are produced in fome of the It 
quors of the body. 

Upon the forementioned affinity, or con- 
gruity, of the fpmit of blood, with that of 
wine, and with (forne)effential oils, I founded 
a way of taking off the offenfive fmell of 
fpirit of human blood, which is the only 
thing, that is likely to keep the more delicate 
fort of patients from employing fo ufeful a 
medicine, as this will hereafter appear to be. 
But, to’ deal with a philofophical candowr, I 
muit not conceal from you, that, till experi- 
ence fhall be duly confulted, I fhall retain a 
doubt, whether the way employed to déprive 
our {piritof its fink, wilk not alfo deprrve it 
of part of its efficacy: but, on the other 
fide, I confider it as a thing probable énaugh, 
that thefe aromatifed {prrits may, by being im- 
pregnated with many of the finer partsof the 
oils employed to correct their odour, be like- 
wife endowed with the virtues of thofe oils, 
which are liqugrs, that chymifts not improba- 
bly believe, to confift of the nobleft parts of 
the vegetables, that afford them. 

To aromatife the fpiric of human blood, 
we employed two differing ways, the firft 
whereof was this: we took a convenient 


quantity of well rectified fpirit of blood, and 
having put it into a glafs egg, we added to 
it asmuch, or (what may in many cafes more 
than fuffice)} half as much effential oil of an- 
nifeeds, for inftance; and having fhaken 
thefe liquors together to mingle them very 
well, we placed the glafs in a fit pofture in 
a furnace, where it fhould not have too great 
a heat: by which means, the flight texture 
of the coagulum being diffolved, part of the 
oil (fometimes a great portion of it) ap- 
peared by itfelf floating at the top of the fpi- 
rit; whence being feparated by a tunnel or 
otherwife, the remaining liquor was whitifh. 
and without any ftmk; the fmell predomi- 
Nant in it being that of the annifeeds, of 
which it tafted ftrongly, though the faline 
{pirituous parts of the blood did in this liquor 
retain a not inconfiderable degree of their 
brifk and penetrant tafte. | 

Tue other way I thought of to aromatife 
our fpirit of blood, was by employing a me- 
dium to unite it with effential oils: for 
which purpofe, in a vinous fpirit fo de- 
phlegmed, that in a filver fpoon it would to- 
tally burn away, we diffolved, by fhaking a 
convenient proportion, as an eighth part, ora 
far lefs (accardimg to the ftrength of the oif) 
of an effential oil (of annifeeds, forinftance ;) 
and to this folutton we added an equal quan- 
tity, or fome other convenient one, of our 
rectified {fpirit of blood; and having; by fhak- 
ing them, myxed them as well as we could, 
we fuffered the expected coagulum (which 
was foft and not uniform) to reft for fome 
time, after which it appeared, that fome of the 
oil was revived, and fwam in drops diftinct 
from the ather hquor, which confifted of a 
mixture of the two ipirits, impregnated with 
the particles of the oil they had intercepted 
and detained. ‘This liquor abounded with 
little concretions, madeby the concoagulation 
of the fanguineous and vinous fpirits, and 
thefe, with a very gentle heat, fublimed in 
the form of a volatile falt, to the upper part 
of the glafs; which falt feemed to have a 
much lefs penetrating odour, than the meer 
volatile falt of human blood, but had quite 
loft its ftink, and yet retained a confiderable 
quicknefs, and fomewhat of the fcent of the 
annifeeds ;. the remaining: liquor alfo was de- 
prived. of its ill fmell, and moderately im- 
bued with that of the oil. 

I rHoucnat it worth trying, whether there 
would be any affinity between our fpirit 
(which I perceived contained in it many la- 
tent particles of an oleagitious nature) and the 
highly reétified oil of petroleum, which is a 
mineral} bitumen : aad having fheken toge 
ther a convenient quantity of thefe two h- 
quors ina new vial, they prefently turned in- 
to a white mixture. And though, after it 
had for many hours been left to fettle, the 
greater part of the oil fwam above the fpirit, 
yet there appeared betwixt the two liquors a 
good quantity of a whiwfh matter, which 
feemed to be fomething, thar had been pro- 
duced by the precipitation or union of many 
particles of the {pirit and oil, that were more 
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difpofed than the reft to combine with one 
another. 


The thirteenth (fecondary) TITLE. 


_ Of the relation between fpirit of human blood 


and the air. 


T H AT the contact of the air has a fpee- 
dy and a manifeft operation upon hu- 
man blood, is elfewhere fhewn by fome ex- 
periments of an Italian virtuofo, fignior 
and fome of mine. But whether, after hu- 
man blood has had its texture fo much al- 
tered, as it ufes to be by diftillation, it will 
retain any peculiar relation to the air, I have 
not been able to make trials enough to deter- 
mine; but, however, it will not be amifs 
to fet down the chief experiments I made on 
-this occafion, becaufe they may be confider- 


' able, as parts of our hiftory, though they 


fhould not be fo, as arguments deciftve of our 
controverfy. oT 

Tue firft experiment was quickly made, 
by thinly fpreading upon a piece of white pa- 
per, (which ought to be clofe, that it may 
not foak up the liquor) fome {mall filings of 
copper, and wetting them well, without co- 
‘vering them quite over, with a few drops of 
{pirit of blood ; for, by this means, being ve- 
ry much expofed to the free fair, the action- 
of the liquor was fo much promoted, that 
within a minute or two it did, even in the 
cold, begin to acquire a bluifh colour, and in 
fewer minutes, than one would have expected, 
that colour was fo heightened, as to become 
ceruleous : but, wheh I put another parcel of 
the fame filings into a vial, and covered them 
with {pirit of blood, and then ftopt the vial, 
to keep it from intercourfe with the external 


- air, the liquor would not in fome hours ac- 


quire fo deep a colour. 

. Tne other experiment we made, in order 
to the late propofed inquiry, was the fame 
for, fubftance, that I had formerly made, 
(and have elfewhere at large delivered) with 
the fpirit of ‘urine, and with that of fal-ar- 
moniac, fave that, to fpare our fpirit of 
blood, we employed a far lefs quantity of it, 
than we did of either of the forementioned 
liquors. For, having, in a clear cylindrical 
vial of about an inch diameter, put more fil- 


ings of copper than were requifite to cover, 


the bottom, we poured upon it but fo much 
{fpirit of human blood, as ferved to fwim a 
finger’s breadth, or about an inch, above 
them, This liquor, becaufe of the quantity 
of air, that was contained in the vial, did 


-within few hours acquire a rich blue colour ; 


and this, after a day or two, began to grow 
more faint, and continued to do fo more and 
more, till it came to be almoft loft; but, 
yet the liquor was not altogether lympid, or 
colourlefs, as I have often had it with {pirit 
of urine, or of fal-armoniac ; which remains 
of bluifhnefs I was apt to attribute to the 
great quantity of air, that was included in 


the vial with fo {mall a quantity of liquor : 
and though I thought it not impoffible, 
but that length of time might deftroy ‘thefe 
remains of bluifhnefs alfo, yet, not having 
leifure to wait fo long, I unftopped the vial, 
and perceived, as I expected, that ina very 
fhort time, perhaps about two minutes of 
an hour, the furface of the liquor, where it 
was touched by the newly entered air, be- 
came ceruleous, and in a fhort time after, 
perhaps lefs than a quarter of an hour, the 
whole body of the liquor had attained a 
deeper colour than that of the fky.; which 
colour, the vial being feafonably and care- 
fully ftopped, began in two or three days to 
grow paler again. 

THEsE experiments would; I queftion not, 
to many feem manifeftly to infer a great cog- 
nation or affinity (for I know not well what 
name to give it) between the fpirit of human 
blood and the air. But, though I fhall not 
deny the conclufton, as it is an affertion, I 
dare nct rely on the validity of the inference 3 
becaufe, I have, for curiofity’s fake, made the 
like experiments fueceed with other fpirits 
abounding with volatile falt. I forefee it 
may very {pecioufly be pretended, that thofe 
trials fucceeded upon the account of fome 
fpirituous parts of the blood, fince fpirit of 
urine is made of a liquor feparated from the 
-blood ; and that, though the fal-armoniac 
that is made in the Eaf, may confift in- great 
part of camel’s urine, yet, that, which is 
made in Europe, (where camels are rarities) 
and is commonly fold in our fhops, is made 
of man’s urine, and confequently its fpirit 
may well be prefumed to be impregnated 
with fpirit of human blood. And I con- 
fefs, that when this confideration came firft 
into my mind, it appeared fo probable, that 
I fhould perhaps have acquiefced in it, if it 
were not for what I am going to fubjoin ; 
namely, that I found by trial, carefully made, 
that with another volatile {pirit, made without 
any fubftance, that ts afforded by the body 
of man, I could, with filings of copper, make 
an experiment very analogous to that above 
related. But, becaufe, in this trial the re- 
iterated contact of the air produced, in the li- 
quor, not a ceruleous, but a green colour, I 
am willing to fufpend my judgment about 
the problem lately propofed, till experience 
fhall have further informed me. : 

I Know not, whether it will be worth whil 
to relate, that having, in an unftopped glafs, 
put fome {fpirit of human blood into a re- 
ceiver placed upon our pneumatic engine, 
and withdrawn the incumbent air by pump- 
ing ; the fpirit of blood feemed to afford 
leffer and fewer aereal bubbles, than fuch a 
quantity of common water itfelf would pro- 
bably have done : but, as [I lately intimated, 
I know not, whether this obfervation be con- 
fiderable, becaufe, being not willing to weak- 
en, by expofing it, a frefh parcel of {pirit, I 
know not, whether the paucity of air, ob- 
ferved in that lately mentioned, were acciden- 
tal or not. 


The 


of HUMAN BLOOD. . 


The fourteenth ({econdary) TiTLe. 


Of the boftility of the fpirit of buman blood to 
acids, whether they be in the form of liquors 
or fumes, 


HAT there is in the fpirit of human 

blood fuch a thing, as a chymift ora 
vulgar philofopher would call hoftility, or an 
antipathy in reference to acids, has been 
plainly enough, though very briefly, int- 
mated in a paflage belonging to the third of 
the precedent titles, But, yet, it may not 
be impertinent to add in this place, that 
our fpirit of human blood exercifes this hofti- 
lity againft more than one fort of acid fpirits, 
though perhaps they differ not a little from 
one another, as fpirit of falt, fpirit of nitre, 
fpirit and oil of vitriol, aqua fortis, aqua re- 
gia, €¥c. and not only againft factitious acids, 
but againft natural ones too, the fpirit of hu- 
man blood may difcover a manifeft hoftility, 
as I found by the conflict it would make with 
newly expreffed juice of lemons, which it 
would put into a confufed agitation, accom- 
‘panied with bubbles, And this was yet the 
more evident, when I employed the volatile 
falt of blood, that is, the fpirit in a dry 
form: for having fqueezed upon a parcel of 
this fome juice of lemons, there was prefent- 
ly excited a great commotion, accompanied 
not only with froth, but with noife. But (to 
return to the ftrongly acid liquors made by 
diftillation}) whether the great commotion, 
and froth, and hiffing noife, that ufually fol- 
lows upon the mixture of fpirit of human 
blood with any of thefe menftruums, do pro- 
ceed from a true hoftility, or an antipathy 
defervedly fo called, or elfe be a motion to 
coalefcence or union ; or an effect of the dif- 
turbed motions proper to the differing, but 
now confounded, liquors ; or laftly, a con- 
fequent of fome impediment, which the new 
texture of the mingled liquors gives to the 
free paflage of fome ethereal or other fubtil 
‘permeating matter or fluid, I fhall not take 
upon me to determine ; but rather, to what 
I lately told you of the at leaft feeming con- 
' trariety of the fpirit of human blood to acid 
fpirits, I fhall add, (what perhaps you did 
not expect) that this hoftility extends even 
to the invifible effuvia or emanations of thefe 
liquors, as may be readily {een in the follow- 
ing way, that I long fince pitched upon to 
make it not only vifible but manifeft. 

Tuis is eafily done by putting any ftrong 
acid fpirit, as of falt, or of nitre, fc. into a 
‘vial fomewhat wide-mouthed, and fome well 
dephlegmed fpirit of blood into another ; for 
‘when I purpofely inclined thefe glaffes fo to- 
wards one another, that their lips did almoft 
touch, and their refpective liquors were ready 
to run out, though neither of the liquors did 
at all vifibly fume whilft they were kepr afun- 
der, though the glaffes were unftopped, yet, 
as foon as the liquors came to be approached 


in the way juft now mentioned, the fumes 
Vou. IV. 


meeting each other in the air would make 
coalitions, which would be manifeftly vifible 
in the form of afcending fmoke, which was 
wont at firft to furprize the delighted {pecta- 
tors ; and this production of fmoke would 
continue a good while, if the vials were not 
fevered to make it ceafe; which, upon their 
remove, it would prefently do. I have di- 
vers times prattifed a more eafy way of mak- 
ing thefe fumes confpicuous ; but it belongs 
more to another paper, and what has been 
now delivered may fuffice for my prefent pur- 
pofe. 

YeT, it may not be improper to take this 
occafion to acquaint you with an experiment, 
that I made to obferve what the contrary 
falts, that abound in our {pirit of blood and 
in fome acid liquors, would produce, when 
they were combined and brought into a dry 
form. I fhall therefore annex 4 tranf{cript of 
the experiment I fpeak of, as I find it regi- 
ftred in one of my note-books. 

We took fome pure volatile falt of human 
blood, and having juft fatiated it with fpirit 
of nitre, we flowly evaporated away the fu- 
perfluous moifture, that the acid and urinous 
falts might be united into a dry concretion, 
from which my defign was to feparate them 
again, the falt of blood in its priftine form, 
and the fpirit of nitre in the form of falt- 
petre. To effect this, we put the compound- 
ed falt into a {mall bolt head with a long and 
flender neck, and then added to it a conve- 
nient quantity of falt of tartar, and as much 
diftilled water, as would fuffice to make the 
mixture fomewhat liquid, to promote the ac- 
tion of the contrary falts upon one another. 
By which mutual aétions we fuppofed, that 
the faline fpirits of nitre, being more con- 
gruous to the fixed falt than to the volatile, 
would forfake the falt of blood,’ (which it 
detained before from flying away,) and give 
it leave to fublime ; and accordingly, having 
kept the glafs, wherein the mixture was 
made, for a competent time in a conVehient 
heat, we obtained what we looked for, fince 
a good proportion of fine volatile falt afcend- 
ed, in a dry form, into the neck,] 

Havine put to fome of the {pirit of ht- 
man blood a fmall quantity of exceeding 
{trong f{pirit of nitre, there was, upon the con- 
flict of the two liquors, excited fo great a 
quantity of thick white fumes, that I could 
not but wonder at it, having never feen any 
thing of that kind comparable to it, And 
thefe fumes circulating long in the cavity of 
the glafs, whereof perhaps a tenth part was 
full of liquor, did many of them, though the 
veffel were wide-mouthed, fall back and run 
down the fides of the glafs into the ftagnant 
mixture, as if they had compofed ftreams of- 
a milky liquor. And when at length, after 
thefe fumes had difappeared, we dropt ina 
little more of the fame imoking {pirit of nitre, 


the like ftrange plenty of,white eghalations, 


did prefently enfue, and continue to circulate 
a great while in the open glafs, the mixture, 


‘in the mean while, appearing reddifh. Being - 


fettled, and feemiug to have been fo difco- 
Cec Joured 
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‘whereas the feveral parts of ity 
.as bones, or liquid, as blood, 


The NATURAL HISTORY 


loured by a fattifh fubftance, we put to ita 
little rain or diftilled water, and having by 
filtration feparated it from the faces, and 
flowly evaporated the thus clarified liquor, 
the faline parts fhot into cryftals much of the 
fhape, and croffing one another much after 
the manner, of ftirize of falt-petre ; but their 
colour after a while appeared yellow, as if 
fome oily fubftance were yet mixed with 
then. 

N. B. Tuoucu on feveral occafions the 
fpirit of blood appeared thus oily, yet, I re- 
member, I had not long fince fome diftilled 
from another parcel of blood, which, after 
having been kept a year, was limpid and co- 
lourlefs, ‘like an ordinary vegetable {pirit. 

Some of the forementioned cryftals being 
put upon well kindled charcoals, did pre- 
fently melt and burn away, with a noife not 
unlike falt-petre ; but the flame feemed not 
quite fo halituous, and was more differing in 
colour, being not at all blue but very yellow. 
After the deflagration was quite paft, I was 
curious to fee, if any fixt fubftance was left 
upon the coals, and found it to be fomewhat 


odd ; for it was not of a light colour, nor of 


an incoherent body, like afhes, but a little 
lump of a dirty coloured matter, in which I 
could not perceive an alcalifate tafte, and in- 


deed fcarce any at all: and this brittle fub- 


ftance (for fuch it was) being held in the 
flame, became red hot, without appearing 
deftroyed by that ignition, no more than af- 
terwards it did by being a good while kept 
upon a glowing coal. 


The fifteenth (fecondary) T1TLe. 


Of the medicinal virtues of fpirit of human 
blood outwardly applied. 


H* ING refided for many years laft 
paft in a place fo well furnifhed with 
learned phyficians as London is, I was careful 
to decline the occafions of entyenching upon 
their profeffion, And though that care did 
not always fecure me quiet, yet, I did it fo 
far, as that you, to whom my circumftances 
are not unknown, will not, I hope, expect, 
that I fhould fay much upon my own expe- 
rience, of the medicinal virtues of fpirit of 
human blood: yet, fince I had fome few oppor- 
tunities to get trials made by practitioners in 
phyfic, (who were pleafed very willingly to 
make them for me,) that I may not leave this 


fubject wholly untouched, I will fubjoin what 


occurs, either to my memory, or to my 
thaughts, about it. 

Wuen I confider, that, as far as I have 
obferved, we do not meet regularly with any 
acid fubftance, (except perhaps in the /accus 
pancreaticus) in a found human body ; (for 


‘the fixt falt of blood does itfelf’ much refem- 


ble fea-falt, whether its fpirit be acid or no ;) 

whether folid, 
afford in diftil- 
lation ftore of liquor impregnated with vola- 


“ 3 


tile falt; I am induced to think it probable, - 
that the fpirit of human blood, wherein fuch 
a falt abounds, and whereof it is the main 
and predominant ingredient, is like to have 
notable operations upon the human body, 
and afford medicines of great efficacy in ma- 
ny of its difeafes. And though againft moft 
of thefe it is to be internally given, yet 
there are fome, again{t which it may be fuc- 
cefsful, when but externally adminiftred. 

For, as well rectified fpirit of human 
blood abounds with very fubtile particles, 
which in point of tafte, odour, diffufivenefs 
and penetrancy, do much refemble thofe of 
{trong fpirits of urine, of hartfhorn, and of 
fal-armoniac; fo one miay very probably ex-. 
pect to find the fame vertues in the fpirit of 
blood, that experience has manifefted to be- 
long to thofe other fpirituous liquors, 

J wave feldom, if ever, feen any medi- 
cine operate fo nimbly in fits of the mother, 
as a well dephlegmed fpirit of fal-armoniac ; 
which, asI formerly noted, is in effect main- 
ly a fpirit of urine, which itfelf is granted | 
to be a liquor feparated from blood : for this 
{pirit being held to the nofes of hyfterical 
women, has often in a trice, to the wonder 
of the by-ftanders, fetched them out of their 
fits. Nor is this the confiderableft effect, that 
I have had of this fpirit, for fometimes it 
has, with a ftrange quicknefs, brought to 
themfelves patients, that were fallen to the 
ground, and either really were, or were 
judged to be, epileptical : and even in ago- 
nizing perfons, where it could not recover 
them, it would frequently for the time bring 
them out of their fwoons, and make them 
know and underftand the affiftants, and per- 
haps {peak to them too; of which, if it 
were needful, I could give more than one 
inftance. But I fhall rather add, that if nax 
ture be not quite {pent, and the cafe wholly 
defperate, this may be of great advantage, 
becaufe it allows the phyfician fome (though 
perhaps but little) time, and a good oppor- 
tunity to adminifter other remedies, which- 
the patient, unlefs excited and brought to 
himielf, would not be made to take. Of 
which I fhall give you a memorable inftance 
in a patient of the very learned Dr. Willis’s, 
who being in the fit of an apoplexy, when 
he was neceffitated to go from her out of the 
town, and leave her in that condition, he 
committed her to the care of a very ingenious 
phyfician, who (whether by his dire¢tion: or 
no, I remember not) came to me to acquaint 
me with it, complaining, that they could not 
hope for any fuccefs of their remedies, in re- 
gard fhe was fo ftupid, and had fhut her 
mouth fo clofe, that they could not get any 
down: whereupon I gave him, and told him 
the ufe of, avery fubtile {pirit, that, I had by 
me for fuch cafes, though I remember nor, 
whether it were of fal-armoniac, or fome 
other volatile or liquid alcali; by applying 
which to her nofe, the phyfician found he 
could prefently make her open her eyes, and 
in part come to herfelf; but then fhe would 
again, when the glafs was removed, foon re- 

. lapfe 
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lapfe into her former condition, Wherefore, 
having by thofe frequent viciffitudes gained 
fome time, and got a medicine for his pur- 
pofe, he then held the glafs to her nofe tor a 
good while together ; by which means fhe fo 
recovered her fenfes, that fhe knew the by- 
ftanders, and being exhorted to take a medi- 
cine, that was offered her, which they told 
her would do her much good, fhe underftood 
them, and fwallowed it; and though after- 
wards, upon the removal of the vial, fhe re- 
lapfed into a fenfelefs ftate, yet by the help 
of the urinous fpirit they kept her alive, till 
the very brifk medicine fhe had taken began 
to act its part, and make a copious evacua- 
tion, which did not only roufe her, but lit- 
tle by little relieve her: fo that in a fhort 
time fhe happily efcaped a danger, that was 
judged to be very hardly, if at all, fuperable 
by any medicines, But here I muft give you 
notice, that in fuch difficult and defperate cafes 
1 am not content, that a vial, with a fome- 
what long neck, be held to the nofe, but 
fometimes order, that little pellets of lint or 
cotton, or of thin rags, be dipt into the fpi- 
rit and thruft up into the noftrils, And the 
fame thing I would advife, if need fhould re- 
quire it, in the adminiftration of fpirit of 
- human blood, And as, for external ufes, I 
make a particular preparation of {pirit of fal- 
armoniac, or of urine, that is more {trong 
and penetrant than that, which is made the 
more ordinary way: ‘fo, if I had been fur- 
nifhed with ftore of fpirit of blood, I would 
have handled it in a not very unlike manner. 
And, however, with the little I had, I made 
the following experiment for trial’s fake. We 
took fome dried volatile falt of human blood, 
(being then better able to {pare that than fpi- 
rit,) and put to it as much fpirit of nitre, as 
would juft ferve to {atiate it; and then by 
evaporation we obtained thence an anomalous 
kind of compounded falt, which afterwards, 
becaufe we defired a medicine in a dry form, 
we fublimed from a convenient quantity of a 
well chofen fixed alcali, (if I miftake nor, 
we took an equal weight of falt of tartar,) 
fit to retain not only the phlegmatic parts, 

ut the oleaginous too, which oftentimes lie 
concealed in volatile falts and liquors, where- 
in they do not at all at firft appear, and un- 
to which the greateft part of their foetid or 
offenfive {mell may probably be imputed: by 
this means we obtained a dry white falt of a 
very piercing fmell. But I had no opportu- 
nity to try this fublimed falt upon difeafed 
perfons ; for whofe fake I alfo made ule of 
another way to bring over the faline part of 
blood in a liquid form, (which, for the ufe 
of fmelling, I for the moft part prefer to the 
dry :) for which purpofe we mixed two parts 
of dried human blood with ‘three parts of 
lime, and then diftilled them with a pretty 
{trong fire; by which means we obtained, as 
we expected, a pretty deal of {pirit, unaccom- 
panied with any volatile falt in a dry form; 
which fpirit feemed, even without re¢tifica- 
tion, to have a ftronger fmell, and a more 
fiery tafte, than other fpirit of blood after a 


rectification. And I gueffed, that if we had 
taken more or ftronger lime, we fhould have 
had lefs oi! and a more piercing fpirit, fince 
the lime would probably have retained moit 
of the oil, and perhaps all the fuperfiuous 
moifture, 

I wave likewife often found, that flighter 
head-achs have been cured in lefs (and per- 
haps much lefs) time than a quarter of an 
hour, by the bare fmell of ome of thefe well 
depurated volatile alcalies; and if 1 mifre- 
member not, I have been relieved, particu- 
larly by that of H. B. and I have very rare- 
ly for thefe many years ufed, or (thanks be 
to God) needed any other medicine to free 
myfelf from pains of the head. And even 
violent and durable pains of that part have 
been, if not quite removed, yet much lef- 
fened by the fame remedy often reiterated, 
which I have likewife obferved to be ufually 
enough very effectual in faintings, efpecially 
thofe of hyfterical and hypochondriacal wo- 
men; which makes it probable, that our fpi- 
rit of human blood, which is a liquor, that 
in many qualities manifeftly refembles other 
volatile alcalies, (and perhaps furpaffes them, ) 
and which, when well freed from its oil, can 
by few, if by any, be diftinguifhed from 
other urinous fpirits, may, by its odour, be 
available in the forementioned maladies. I 
expect you fhould tell me, that the ill fcent 
of fpirit of blood will hinder that fex from 
ufing it externally, to divers of whofe diftem- 
pers it is the moft proper, To this it may 
be anfwered, that moft of thofe, that find 
themfelves in pain or danger, would be con- 
tent to be eafed or refcued by an unplealant 
medicine ; for we may apply to health, 
what Vefpafian faid of the tax, that was paid 
him upon the fcore of urine, Lucri bonus 
odor ex re qualibet, And accordingly we fee, 
that ladies themfelves ordinarily make ufe in 
fuch cafes of burnt feathers, and in thefe and 
fome others of Caftoreum, Galbanum, and Afa 
fatida, whofe f{mells are offenfive enough to 
men, But for the more delicate and nau- 
feous patients, one may much leffen the of- 
fenfive odour of our fpirit by long digeftions, 
or by reiterated or fkilful rectifications, And 
if even then they cannot be reconciled to 
the odour of fo good a remedy, that odour 
may (as was formerly intimated on another 
occafion) be correéted by uniting it with a 
convenient quantity of highly rectified fpirit 
of wine; by which means it may perhaps 
(for I am not fure of it) lofe fomewhat of 
its penetrancy, as well as of its urinous odour, 
but yet may remain fubtile and active enough 
for divers good purpofes. And if you would 
not only correét the fmell of the fpirit of 
blood, but make it afford a fragrant one, 
you may do it by diffolving in the {pirit of 
wine a convenient quantity of fome aromatic, 
or other well fcented chymical oil, whofe 
proportion may be found by letting it fall 
drop after drop into the vial, and frequently 
fhaking it to mingle the liquors well, ull 
you find by your fmell, that the offenfive 
odour of the fpirit of blood is sassy oS 

cured ; 
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fcured ; or (if you will not only correct it, 
but perfume the liquor) that the mixture 1s 
fufficiently imbued with the grateful odour of 
the oil, wherewith you compounded it. 

I sau add on this occafion, that, if we 
aim chiefly at correcting or changing the 
imell of fpirit of blood, we may ufetully em- 
ploy a chymical oil, more mild or temperate 
than the aromatic ones of cinnamon or cloves. 
For trial purpoicly made has informed me, 
that if the oil of Rbodium (which is much 
efteemed by perfumers) be fincerely and flkil- 
fully made, (which I fear it is not over fre- 
quently) a very few drops of it will make an 
ounce of alcohol of wine fo fragrant, that 
this folution being fhaken together with a 
convenient quantity (perhaps much leis than 
an equal one) of well rectified fpirit of hu- 
man blood, there will emerge a mixture, that 
I found to have a fcent brifk enough, and 
yet to be not only free from ftink, but im- 
bued, though not ftrongly, with the cdorifc- 
rous particles of the Rhodium. 

I must not here omit, that divers happy 
practitioners, as well phyficians as profeffed 
chymifts, do highly extol the oil of amber 
again{t convulfion fits and other diftempers 
of the brain.and genus nervofum: and indeed 
experience has fo recommended fome medi- 
cines of amber to me, that, in fome cafes, 
there are few, that I more willingly give or 
take. And befides the great character, that 
Helmont has left of amber diffolved in fpirit 
of wine, experience has brought fuch credit 
to it in divers cafes, (for there are fome cafes 
and conftitutions, wherein I fufpect it of too 
much heat) that many patients, as well wo- 
men as men, had much rather endure the 
fmell, than deny themfelves the benefit of 
the tincture or the oil. And if you have 
any fuch patients, perhaps you will not be 
ill pleafed to be advertifed, that you may, 
according to- the formerly mentioned way, 
employ the high tinéture of amber taken 
with {pirit of wine, to correct the odour, 
and increafe (at leaft in number) the vertues 
of fpiric of human blood. And becaufe it 
requires fome fkill, and not feldom a pretty 
deal of time, to draw this tinéture from 
crude amber, though finely powdered, I be- 
thought myfelf of the following way to draw 
{peedily a ftrong tincture from the oil itfelf ; 
for, though this oi! will not, even by long 
fhaking, diffolve throughly in fpirit of wine, 
as the aromatick and other oils lately men- 
tioned will do; yet I found, that, by well 
fhaking thofe two liquors together, and leav- 
ing them to fettle at leifure, though they 
would feparate into diftinét maffes, yet the 
fpirit of wine would. even in the cold, ex- 
tract from the oil a fine tincture of a high 
yellow colour, little, if at all, different from 
that of the oil itfelf: of which tincture I 
afterwards mixed as much with fpirit of 
blood, as fufficed to obfcure the urinous 
{mell, and make that of the oil of amber 
fomewhat predominant, and as we judged, 
more fubtile and brifk than it was before. 
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Turee things more I have to intimate 
concerning the external ufe of our fpiric of 
blood. The firft is, that by what has been 
faid of the good effects it may have, when 
(after it has been, by the lately mentioned 
or other preparations, imbued with chymica! 
oils) it is {melt to, I would by no means be 
thought to deny, that it is, after thefe 
changes, fit to be alfo inwardly employed, 
as I fhall have, ¢’er long, occafion more parti- 
cularly to declare. My fecond admonition 
fhall be, that, whereas in fome mixtures it 
will be hard to hit upon the proportion of 
the chymical oil, or other things employed 
to correct the imell of the fpirit of blood, 
fo exactly, but ‘that, after the mixture has 
had fome time to fettle, a feparation of fome 
oleaginous parts will be made; the bulk of 
the mixture may be freed from it, by pour- 
ing all into a glafs tunnel fomewhat fharp at 
the bottom, after the manner ufed among 
chymifts to feparate oils from other liquors, 
and then the mixture, that will run through 
before the oil, may be kept clofe ftopt in a 
vial by itfelf, and the fragrant oil (unkd3 it 
be of cinnamon or cloves) referved for other 
ufes, And whereas frequently, if not moft 
commonly, if the vinous fpirit were fuffici- 
ently rectified, there will, by the conccagu- 
lation of the faline and urinous particles, be 
produced a kind of falt; you may either 
pour the liquid part from it into another vial, 
and ufe each of them feparately without 
more ado, or elfe, without thus {eparating 
them, you may fublime, with a very gentle 
warmth, as much as will afcend from the reft 
of the mixture in a very dry form. And 
this fal volatile oleofum of {pirit of blood, 
when it was duly prepared, I found to be de- 
prived of its former bad fcent, and perhaps 
endowed with a fragrant one, and yet to 
have an odour more fubtile, brifk, and pier- 
cing, than I had thought it reafonable to ex- 
pect. ‘The third and laft thing I would ad- 
vertife, is, that befides thofe medicinal ufes, 
that may be made of the odours of fpirit of 
blood fimple or compounded, it may have 
confiderable vertues, applied in fubftance as 
a liquor, by way of fomentation or other- 
wife ; which I think the more likely, becaufe 
the {pirit of fal-armoniac has been much 
commended for mitigating the fharp pains of 
the gout, and is faid to have been jucce(sful- 
ly ufed in the Eryfpelas. And when I con- 
fider, that our liquor is very {fpirituous and 
penetrating, and fo fit to ftrengthen and re- 
jolve, and alfo of an alcalifate nature, which 
fits it to mortify acidities; it feems very pro- 
bable, that, by vertue of thefe and other 
friendly qualities, it may, by being applicd 
in its liquid form, prove good in divers cates, 
where the chirurgeon’s or phyfician’s help is 
wont to be required. | 

Bur it is high time for me to proceed 
from the external to the internal ufes of the 
fpirit of human blood. 


The 
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The fixteenth (lecondary) Tite. 


Of the medicinal vertues of the fpirit of bu- 
_ man blood inwardly ufed. 


Have long been prone to think, that it 
is not neceffary the number of fpecifically 
different morbific matters (as phyficians call 
actually noxious humours or other fubftances) 


in the human body fhould be near fo great, - 


as that of the difeafes it is obnoxious to; and 
confequently, that every difeafe, that has a 
diftinét name affigned to it, does not always 
require a diftinct fort of peccant matter to 
produce it; but that the fame hurtful hu- 
mour, or other agent, may produce fickneffes, 
that pafs for different ones, (and according- 
ly have diftinét denominations) only as the 
fame morbific agent’s bad effects are diverfi- 
fied, partly by its own greater or leffer quan- 
tity, and more or lefs active qualities, and 
partly (and indeed chiefly) by the particular 
natures, or ftructures and fituations of the 
patts, that it invades, To this opinion I have 
been led by divers inducements, that I shall 
not now ftay to fet down; efpecially, fince 
the probability of it may be eafily deduced, 
from what frequently enough occurs among 
fick perfons, of the metaftafes of morbific 
matters; the fame acid or fharp humour, for 
inftance, producing fometimes a cholic, fome- 
times after that a palfey, fometimes a cough, 
fometimes a flux of the belly, fometimes an 
ophthalmia, fometimes a violent head-ach, 
fometimes convulfions, and fometimes other 
diftempers; as the peccant humour, or other 
noxious matter, happens primarily to invade, 
or afterwards to be tranflated to, this or that 
particular part of the body. And to the hi- 
therto propofed notion it is very agreeable, 
that one remedy, by being capable victori- 
oufly to oppugn one or two of the principal 
kinds of morbific matter, may be able to 
cure differing difeafes, efpecially if it be en- 
dowed with any variety of active vertues. 
And upon this ground I am apt to think, 
that the f{pirit of human blood, fkilfully pre- 
pared and adminiftred, may be a good re- 


medy in no fmall number of internal affec-. 


tions of the human body. And indeed vo- 
latile alcalies in general have been in Eng- 
land {o profperoufly made ufe of in phyfick, 
fince the year 1656, (about which time I had 
the good fortune to contribute fo to intro- 
duce them, as to bring them by degrees into 
requeft, by divulging eafy ways of making 
them, as well as by declaring their virtues) 
that I fee final caufe to doubt, but that they 
will hereafter be more generally efteemed and 
employed, than yet they are, and will Jittle 
by little invite phyficians to prefer them toa 
great many vulgar remedies, that, for want 
of better, are yet in common ule, though 
they clog or weaken the patient, and want 
divers advantageous qualities, that may be 
found in volatile alcalies, For (to apply 
what has been faid to our prefent fubject, as 
Vor Vv 


an inftance, that may ferve for other urinous 
{pirits) the fpirit of human blood is endowed 
with divers qualities, that are both active and 
medicinal, For it mortifies acid falts, which 
are the caufes of feveral difeafes, and, if I 
miftake not, of fome, that are not wont to 
be impitted to them, It is a great refol- 
vent, and, on that fcore, fit to open obftruc- 
tions, that produce more than a few di- 
feafes, It is both diaphoretick and diure- 
tick, and, on both thefe accounts, fit to afift 
nature to difcharge divers noxious falts, and 
expel divers contagious or malignant corpuf- 
cles, that offend her. It refifts putrefaction 
and coagulation of the blood; gives it a brifk- 
nefs and fpirituofity, that promotes the free 
circulation of the blood, to whieh it is con- 
geneal; by which means (though not per- 
haps by thefe only) it becomes a good cor- 
dial, and probably againft fome poyfons an 
antidote, And, which is none of the leatft, 
nor leaft extenfive, virtues, it is very friend- 
ly to the genus nervofum, and upon that ac- 
count ts like to be very proper in fits of the 
mether (as they are called,) convulfions, 
fome forts of head-achs, palfies, incipient 
apoplexies, fome fort of afthmas, &c, It is 
alfo balfamical in fome circumftances, and 


may have divers other virtues, that have not. 


yet been obferved. For a medicine, that does 
not weaken, nor caufe great evacuations, nor 
clog the ftomach, nor is blemifhed with the 
excefs of any manifeft quality, but has in it- 
felf a complex of fo many ufeful powers, 
may reafonably be fuppofed, likely to be 
available in more than a few difeafes ; fince a 
good part of thofe, that human bodies are 
lable to, 1may be powerfuly oppugned by 
fome of thofe excellent qualities, one or 
more, whofe confluence may be found in the 
fpirit of human_ blood. 

{ presume therefore, that one may ratio- 
nally propofe it, as likely to be a good reme- 
dy in many diftempers, efpecially wherein 
either {pirit of urine, or the urinous fpirit of 
fal-armoniac, have been found fuccefsful me- 
dicines; fuch as hyfterical fits, pleurifies, 
coughs, fome fcorbutick diftempers, convul- 
fions, apoplexies, fome kinds of fevers, head- 
achs, the jaundice, Sc. But I formerly pre- 
pared you not to expect, that I fhould fay 
much of the virtues of the {pirit of human 
blood (inwardly given,) upon my own per- 
fonal experience. And therefore I shall not 
{cruple to tell you, that Helwont himfelf, as 
little as he is apt to praife other than his own, 
or the Paracelfian, arcana, more than once 
commends the fpirit of cruor, (though that 
be, in his fenfe of the word, not yet fully 
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elaborated human blood) againft the epilep- Spiritus 
fy, which, he fays, it will cure even in adult ?/4, 
perfons, which is a virtue he exprefsly deniesp. sy 


to the fpirit of urine. 
about the hermetick phyfick (but, if I mif- 
take not, better verfed in divers other parts of 
learning, than in chymical arcana,) though 
he fo far depretiates fpagyrical preparations, 
as to commend the utility but of a very few of 
them, is pleafed to put the diftilled liquor of 
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blood into the number of thofe very few, that 
he vouchiafes 2 good character to. 

I am the more inclined to give credit to 
thefe praifes of f{pirit of blood, becaufe, as 
I remember, this was the medicine, that I 
made ufe of in the following cafe. A young 
lady, in whofe family the confumption was 
an hereditary difeafe, was molefted with a 
violent and ftubborn cough, that was judged 
confumptive, and looked upon by thoie, that 
gave her phyfick, as not to be cured by any 
other way, than a feafonable remove from 
London into the French air; but fhe was al- 
ready fo far gone and weakened, and there 
remained fo much of the winter, that it was 
judged fhe would. die before the feafon would 
make it any way fit for her to undertake 
{fo long and troublefome a journey; but if 
fhe could be kept alive till the end of the 
{pring, there would be fome hopes fhe might 
in France recover. On this occafion being 
follicited by fome friends of hers and mine, 
to try what I could do to preferve her, I fent 
het jome fpirit of human blood very careful- 
ly prepared and rectified, (to which I gave 
fome name, that J do not well remember, ) 
upon the ufé of which fhe manifeftly mend- 
ed, notwithftanding the unfriendlinefs of the 
feafon ; infomuch, that about the end of Fe- 
bruery, fhe had gained relief and ftrength 
enough to venture to crofs the feas, and 
make a journey to Montpellier, whence in au- 
tumn fhe brought home good looks and re- 
covery. If I much mifremember not, the 
fame fpirit of blood, made very pure and 
fubtile by the help of a lamp furnace, was 
the medicine, that I-put into the hands of an 
ingenious and fuccefsful phyficlan, who com- 
plained to me, that he had a patient, that 
had quite puzzled him, as well as baffled the 
endeavours of other eminent doctors, whom 
the difficulty of the cafe had invited at feve- 
ral times to try their fkill upon him, This 
man was frequently obnoxious to fuch violent 
and tormenting fits of the head-ach, that he 
could nct endure the light, and was offend- 
ed with almoft every noife or motion, that 
reached his ears; infomuch, that he was for- 
ced to give over his profeflion, which was 
that. of a taylor: but upon the conftant ufe 
of the before-mentioned {pirit of blood, (for 
the other medicines he took were much 1n- 
ferior to it, and had not before been avail- 
able) he received fuch relief, as made him 
with great joy and thankfulnefs return to the 


exercife of his trade ; and the phyfician, to 


whom I gave the remedy for him, told me 
one circumftance too confiderable to be here 
omitted; namely, that the patient having, 
by our famous Harvey’s advice, been ufed to 
bleed once in two or three months, the phy- 
fician counfelled him, notwithftanding his re- 
covery, not abruptly to break off his ancient 
cuftom ; and the patient thereupon fent for 


_ the fame chirurgeon, that had been formerly 


wont to let him blood, and to complain of 
the great badnefs of his blood; but when 
this chirurgeon, who knew not what had 
been done to the patient, came to open a 
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vein again, and perceived what kind of blood 
it afforded, he was fo furprized, that he 
ftopped the operation, and afked the man 
with wonder, how he came by fuch florid 
blood, adding, that it was pity to deprive 
him of fo well conditioned a liquor. 

Tue medicinal vertues, hitherto mention- 
ed, belong to the fpirit of human blood, as 
it is pure and fimple: but it is .not improba- 
ble, that it may acquire other, and perhaps 
nobler, faculties, if it be dexteroufly -cor- 
rected, diverfified, or united with fit ingre- 
dients, that is, in a word, fkilfully altered 
or compounded. 

Tuese things may be performed feveral 
ways 3 for they may be done, either by uni- 
ting, as well as one can, by long digeftion, 
or frequent cohobations, the fpirit of human 
blood with the oils, falt, and (if need be) 
phlegm, of the fame concrete, into fuch a 
kind of mixture, as fome chymifts call Chyffus, 

Or, fecondly, by uniting the fpirit of 
blood with acids, as with fpirit of nitre, 
fpirit of vinegar, {pirit of verdegreafe, oil of 
vitriol, Se. and employing thefe. mixtures, 
either in their liquid form, or reduced, by 
evaporation, into chryftals, or other falts; 
and making ufe of thefe, either as they are,. 
or after a kind of analyfis of them. . 

Or, thirdly, by uniting our fpirit with 
metalline folutions, as of gold, filver, mer- 
cury, and with folution of minium, made 
with fpirit of vinegar, by mixture of which 
liquor with fpirit of blood, and a flow eva~ 
poration of them, I remember I have had 
pretty {tore of finely figured chryftals, 

Or, fourthly, by diffolving in fpirit of 
blood, carefully dephlegmed, fulphur. opened: 
with falt of tartar. 

Or, elfe, by diffolving in it fome metal- 
line bodies, as copper, zink, and iron, which 
laft will afford a martial liquor, that, differing 
much from other preparations of -fteel, that 
are wont to be made with acids, may pro- 
bably have fome virtues, diftinét from thofe 
of the known remedies made of that metal. 

Bur I cannot ftay to enumerate the fevera] 
ways, whereby the {pirit of human bload may 
be made ferviceable to the medicinal art, 
Yet one preparation there is, which though I 
have already taken notice of in the foregoing 
title, and therefore can f{carce mention with 
out fome repetition, yet I think I ought not to 
pretermit it on this occafion ; partly becaufe,. 
whereas it was formerly propofed with re- 
{fpeét only to the outward ufes of- it, I fhall 
now conlider it with reference to the inward; 
and partly becaufe, by. this way of proceed-. 
ing, we may, at once, correct, diverlify, and 
compound our fpirit of blood, 

Tus operation may be. performed two. 
ways, whereof the former is more fimple 
than the latter. The firft is, to add to well . 
rectified fpirit of blood a double weight, or. . 
about an equal one, (as the liquors, efpecially © 
the volatile alcali, are more or lefs ftrong). 
of alcohol of wine: for thefe liquors, being 
well fhaken together, will, in very great | 
part, coagulate into falt, which, with a.very 
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gentle heat, will fublime in a dry form, in 
which I found it to have loft almoft alLits 
offenfive fmell. And though, againft this 
way of proceeding I know it may be ob- 
jected, (as was formerly intimated) that the 
efficacy of the medicine may, as well asthe 
urinous fmell, be much weakened by this 
preparation; yet I found this falt to retain a 
confiderable degree of quicknefs and pene- 
trancy, which its volatility kept me from 
thinkir.s ftrange. And experience. has-per= 
fuaded me, that divers of thefe compounded, 
or, if I may fo ftile them, refulting falts, 
(which fome chynaifts call /alia enixa, for all 
agree not in the fenfe of that name) though 
they feem to have their activity clogged, 
may have confiderable operations both in 
chymiftry and phyfic. And why the emer- 
gent falt we fpeak of, may not be of that 
number, I fee no fufficient caufe; [V. B.] 
efpecially fince fuch a kind of mixture, though 
made with another urinous fpirit, has had 
fuch effeéts in fevers, as I thought extraor- 
dinary. Nor is the liquor, that ‘our com- 
pounded falt leaves behind, to be thrown 
away, fince, if it be dephlegmed, it may af- 
ford a not defpicable liquor, both for medi+ 
cal and. mechanical ufes, of which it may 
here fuffice to have given you in general this 
hint, Sasink 

Anp if the more fimple way of altering 
the {pirit of human blood, be carried on a 
little further, by diffolving: in the alcoho] 
of wine,..before the -conjunction of: the two 
{pirits be made, a convenient proportign (as 
perhaps a twentieth, or twenty-fourth part) 
of an. .effential chymical oil, as of cloves, 
annifeeds, marjoram, €sc. the volatile falt, 
that will be fublimed from this mixture, will 
not only be deprived of its ftink, but ens 
dowed with the fmell and the relifh of the 
oil; which, by being, thus united with a falt 
very fubtile and friendly to nature, will lefs 
over-power and offend the brain and ftomach, 
than mere chymical oils are wont to do; and 
being affociated with fuch agile and pene+ 
trating corpufcles, will with them gain ad- 
miffion into the more inward receffes of the 
body, and there exercife the virtues, that 
belong to the vegetables, that afforded the 
oils, or, at leaft, to the oils themfelves. In 
thefe odoriferous aromatic mixtures, the olea- 
ginous particles are, by the intervention of 
the faline ones, brought to mix readily with 
other liquors, and even with aqueous vehi= 
cles, and to continue long enough mixed 
for the patient to take them commodioufly. 
And thus, by this one method, there may be 
a multitude of /alia volatilia oleafa, that iss 


of pleafing, fubtile and efficacious remedies 
for inward ufes, prepared, even as many as 
4he phyfician or chymitft fhall pleafe to make 
effential oils, (or others, that will diffolve in 
alcohol of wine;) and if thefe be drawn 
frém* cephali lants, ag Miarjoram,), rofe- 
marys en Ee or froma cephalieh {pi- 
ces, as nutmegs, cinnamon, €c. they will 
probably afford very brifk and grateful medi- 
cines, to relieve and comfort the brain and 
{pituts; as they may the heart, liver, and 
other vifcera, if, in the fublimation, the fa- 
line particles of blood be affociated with thofe 
of oils déawn from Wegetables, whofe vir- 
tues do peculiarly refpect thofe parts. 

OruHeR ways might be here tprapofed of 
making remedies, whereof the fpirit of blood 
fhould be the main ingredient, But I wil- 
lingly leave that work to yourfelf, and thofe 
of your profeffion, if you think fit to pro- 
fecute it; fince my prefent tafk does not re- 
quire, that I fhould write dtke, what I am hot, 
a profeffed phyfician, but like what Isendea- 
vour to be, a diligent natural hiftorian, And 
for the fame reafon I purpofely forbear to 
infert here fame chiyniieal proceffes, that I 
have met with, of remedies, that admit of 
diftilled blood, though. I have alfo declined 
the mention of them, for two other reafons; 
one, that the authors do not recommend 
them upon their own -experience; and the 
other, that thefe medicines-being nauch more 
compounded, than shofe:,I-lately propofed; 
wherejn our fpirit is mingled but with fome 
one chymioal oil or other diluted with alto- 
hol of. wine, their preparations are lefs fit 
for my defign, which ledds me to confider 
the effects of human ‘bleed upon, patients, 
lefs as they are fanative, ‘than as they are 
fions of qualities; whofe knowledge tends to 
the difcovery of the nature of fpirit of hu- 
man blood, and fo of that blood utfelf, 

. Anp this, Sir, it may fiiffice to have, at 
prefent, fet down, touching the hiftory of 
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the f{pirit af human bloods af which, and of 


the other parts conftitutmg that red body, or 
obtainable from it, I might have given: you 
‘a far lefS incomplete account, if 1 had had 
more Jeifure; and if, for want of materials 
to make experiments upon the entire liquor, 
and the concreted and ferous parts of it dis 
ftindtly, and efpecially to afford a fufficient 
quantity of the fpinit, I had not been fo 
{traitened, that I was fain to leavemany things 
untried, and to try fome-others in much lefs 
quantities; and much more unaccurately than 
otherwife fhould have been done by, Sir, 


Yours, Sc. 
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HISTORY of HUMAN BLOOD. 


AVING elfewhere mentioned the 
reafons, that moved me to think it 
fit to fubjoin an appendix to each of 

the natural hiftories, that I drew up, or de- 
figned, of particular fubjeéts; it would be 
needlefs to trouble you with them in this 
place, where it may therefore fuffice to ad- 
vertife you, that the following particulars I 
have thrown together, as they occured to me, 
to be annexed to the foregoing hiftory of hu- 
man blood, are made up of two forts: fome, 
which through hafte, or otherwife, were pra~ 
termitted, when they fhould have been ranged 
under one or other of the foregoing titles, 
and fo are anfwerable to thofe, that in the 
firft part of thefe memoirs were called para- 
lipomena , and others, that are, for the moft 
art, of kin to thofe, that are there ftiled ad- 
denda ; though fome of them may be judged 
to deferve better the name of fupernumerary, 
which yet I thought-fit to let pafs among 
the reft, becaufe, though they do not direct- 
ly belong to any of the diftinét titles of our 
hiftory, yet they may obliquely be referred 
to one or other of them, or are at leaft ca- 
pable of being made fome way fubfervient 
to the general defign of the hiftory itfelf. 
But the paucity of ‘the particulars, that lam 
at ‘prefent furnifhed with, makes me fear it 
may favour of oftentation, if in fo much pe- 
nury of matter, I fhould curioufly refer the 
particulars, that now occur to me, to the 
differing titles, primary and fubordinate, that 
have been enumerated in the fchemes of our 
intended hiftories. And therefore, till I be 
better ftocked with materials, I fhall forbear 
to make fcrupulous references of them, or fo 
much as conftantly diftinguifh the paralpo- 
mena, from the other addenda; contenting 
myfelf to refer fome of them in a general 
way, and in the order they chance to come 
to hand, to that part of the memoirs, whe- 
ther the fecond, the third, or the fourth, to 
which they refpectively feem moft to belong. 


Ir is hoped, that neither connection ncr 
ftile will be expected in loofe notes, haftily 
fet down, at feveral times, to fecure the mat- 
ters of fact, then frefh in memory, from 
being, as to any neceffary circumftances, for- 
gotten. | 

SomE trials may feem to have been made 
extravagantly, and quite at random, which 
perhaps would be otherwife thought of, but 
that I judged it not worth while, efpecially 
writing in hafte, to fpend time in fetting 
down the inducements I had to make them, 
or the aims I had in them. 

I am well aware, that fome few of the 
following ‘trials may feem but repetitions of 
others, recited in the body of the hiftory. 
But thefe were added on purpofe, that where 
the event of both trials was the fame, they 
might confirm one another, which, where 
the fubjeét has lain uncultivated, is often- 
times a defirable thing ; and where they dif- 
agree in any confiderable circumftances, their 
difference may occafion further trials, and in 
the mean time keep us from building dog- 
matical conclufions upon the circumftance:, 
wherein they differ. 


Particulars referrible to che fecond part sf the 
History. : 


ExPERIMENT IT. 


ere proportion of the fubftances ob- 
tainable trom dried human blood being, 
as I formerly noted, very difficult to be de- 
termined, becaufe of that difficulty, and the 
importance of the inquiry, I thought fit to 
employ fome blood, that I made a fhift to 


-colle&t, fince the writing of the fecond part 


of the foregoing hiftory, in making another 
experiment, that we may make the nearer 
and fafer eftimate, of the quantities of the 
diftin&t ftubftances fought after. For this 

ead 
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end I caufed twelve ounces of dried blood — 


to be ‘carefully diftilled by an expert labo- 
rant, well admoniihed of the difficulty of 
his tafk, and the exactnefs’ he was to aim at 
in performing it. The diftillation being 
ended, the, fubftances obtained were brought 
me, with this note of their quanties. Twelve 
ounces of dried human blood yielded,- of 
volatile: falt and fpirit tozether,’ five ounces, 
of which wet:poured off from the wet falt 
5xiij--. 54..R. fo that there remained Ziij+-. 
gij--. & gr. of volatile falt; of foetid oil 
there: were two ounces; of caput martuum 
four‘oufices ‘arid twoUrams : “fo that,"in fpite 
of all his care, there was loft, by fticking to 
the retorts and .other glaffes, (which, I pre- 
fumed, retained’ little élfe-than the more vif- 
cous oil and phlegm) and by avolation of 
fome more fubtile parts; (efpecially -'upon 
pouring the’ liquors from: veffel to ‘veffel 

about -fix drams. The fovir!ounces and two 
drams of caput: mortuum, being diligent- 
ly - calcined, afforded. bat fix drams and 
‘a half of&afhes: of which very great decre- 
‘ment, the accenfion and confumption of the 
more fixed: oleaginous ‘part feems to be the 
caufe. And if it be fo, we may fuppofe, 
that thée isa far greater ‘proportion of oil 
in human blood, than has been hitherto taken 
notice of. Thefe afhes were not white or 
grey, as thofe of other bodies ufe -to be, 
but of a reddiffi colour, ‘much -like that of 
bricks 3. and: yet the watchful laborant affirm- 
ed he could eafily know them to be true 
afhes, becaufe, that whilft there remained 
any thing oily or combuftible in the caput 
mortuum, it would look like a throughly kind- 
Jed charcoal (which it would continue to .do 


far longer than one could expect: ) but when, 


that combuftible fubftance was quite wafted, 
the ee caput mortuum would look, in 
the fire, like-dead and ordinary afhes, though, 
when they were cold, they appeared and-con- 
tinued red.- Thefe afhes, being carefully 
elixiviated, ‘afforded five~ fcruples ‘of .white 
fixed falt, ‘befides a ‘little, which being ca- 
fually got: into the contiguous fand, -and 
thence. recovered by water, and reduced to 
the hke white falt, amounted to about‘a feru- 
ple more’: fo’ that there remained for the 
terra damnata thirteen fcruples and about a 
half, that 1s, a good deal above twice the 
weight of the falt; whence it appears, that 
according to this analyfis, the pure fixed falt 
of human blodti*is but between the 57th 
and 58th part even of dried blood, and 
therefore probably, amounts bute to the rgoth, 
or perhaps to the 179th part (in weight) of 
blood, as, it flows from the:vein opened by 
a lancet ; and the fixed earth, or terra dam- 
nata, is tothe dried blood, that affords it, as 
1g and abour a half to oné. — . 


' BYPERIMENT II. 


-- et o- 


Vou. IV. 


though I knew it would be fcarce poffible, iit 
fo fmall a quantity of blood, as I could ob= 
tain, at once, from one perfon, to find out, 
with any accuratenefs, the quantities of the {e- 
veral fubftances it was capable of affording 3 
yet, to be able to make fome tolerable eftix 
mate grounded upon experience, I was in- 
Vited to make a trial, whofe fuccefs, though 
in one part of it unlutky, was regiftered as 
follows: | x « %& 

Aw entire parcel of humian blood weighing 


ten ouncés and 73 gr. being flowly diftilled 


' 
‘ ie 
4 


to drynefs in a head and body, ona dige- — 


ftive furnace, afforded of phlegmatick liquor 
ZVij+s 3ij-+-. 47. gr. and of caput mortuum, 
or rather of dry fubftance Zij+. ij. This 
pulverable matter being beater and put into 
a retort, and ‘diftilled in fand, by' degrees of 
fire, afforded zij+. 48. gr. of oi]. But there 
happened an unlucky miftake about the falt 
and fpirit; for after the latter was ‘poured 
off, which weighed but 48 gr. the wet falt, 
which ftuck in good quantity to the lateral 
and upper parts of the receiver, inftead of 


having been wafhed out, as it fhould have. 


been, with the phlegin'of ithe fame blood, 
was wafhed out with diftilled'water; whence 
we obtained, by fublimation into the neck 
of a glafs epg, sj-++.. 5 gr. of dry falt: but, 
by the tafte of the diftilled water, whence it 
was fublimed, it appeated, that all the fale 
had not been. raifed; which invited me to 
put to it'as much good fpirit of falt, as:I 
fuppofed to be at leait fufficient to fatiate it, 
a ti defign to try, whether, by evaporating 
this mixture to drynefs, and fubliming the 
falt, by the help of an alcali, we might not 
recover all, or almoft all the volatile- falt, 
that had been fomewhat fixed by the acid 
{pirit, ee 
Tue retort being cut, that the caput mor- 
tuum might be taken out, it was found to 
weigh 3vj--. 12 gv, which, being carefully 
calcined, yielded but two. fcruples and four 
grains of afhes, which the laborant faid were 
red. Thefe, being elixiviated, afforded 18 
grains of falt, befides thé remiaining earth 
or terreftrial fubftance, which I keep by 
me, becaufe, notwithftanding all the violence 
of fire it has undergone, it is of a red co- 
lour, which feems to fome to have an eye of 
purple in it. | 


ExPERIMENT IID. 


Sprrait .of vinegar being: put upon the 
florid fuperficies of @ parcel of human blood, 
did very quickly deprive ir of its frefK {ear- 
let colour;’and make it of a dark or dirty 


4 


colour. «| 
Exper ImenT IV. 

THE juice: of a lemtmon sen upon the 
flérid furface of: blood, did prefently fome- 
what impair the colour, but did not appear 
to alter it‘ any thing near fo much, as the 
fpirit of vinegar had done. 
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EXPERIMENT Vv. 


Juice of orange changed the colour of 
the florid furface of blood, lefs than juice of 
lemmons had done, 


EXPERIMENT VI. 


Tue black, or lower part of a portion of 
human blood being turned uppermoit, and 
thereby expofed to the air, within half or 
three quarters of an hour, (fomewhat more 
or lefs) acquired, by the contact of it, a plea- 
fant and florid colour. 


EXPERIMENT VI. 


But if upon the black furface of the 
blood fome good urinous fpirit (as that of 
fal-armoniac) were dropped, there would be 
an alteration produced in a trice ; and a plea~ 
fant red colour, though perhaps fomewhat 
inferior to that produced by the contact of 
the air, would prefently appear on the fur- 
face of the blood. 


EXPERIMENT YJVIII. 


Frxep alcalies, or lixiviate falts refolved 
per deliquinm, did likewife alter the black fu- 
perficies of the blood to a red colour, but 
not fo florid or pleafant, as that produced by 
the urinous {pitit above-mentioned. 


EXPERIMENT IX. 
¢ 


Tux frefhly drawn juice of the leaves of 
{curvy-grafs being dropped upon the black 
furperficies of a lump of human blood, feemed 
prefently to make tome change in the colour 
of it, making us judge it fomewhat reddifh 
and inclinable to floridnefs, 

Tue feven foregoing notes fuppofe it to be 
already known, that when healthy blood is 
fuffered to fettle in a porringer, chat furface 
of the concreted part, which is expofed to 
the air, will be adorned with a fine red co- 
Jour ; and if the fame mafs be turned upfide 
down, that, which before was the lower fur- 
face of it, will appear of a very dark and 
blackifh colour. 


EXPERIMENT X. 


Havina, for trial’s fake, almoft filled a vial, 
capable of containing by guefs near a pound 
of human blood, with a mixture of that li- 
quor, and fome rectified fpirit of wine, whofe 
proportion I cannot remember, but guefs it 
was a fourth or eighth part; at the end of 
above three years, looking upon the fame 
glafs, ftopped with nothing but a cork, we 
found it coagulated, or to {peak more warily, 
in a confiftent form. And the velie] being 
unftopped, there appeared no fign of putre- 
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faction in the blood ; and having {melt to it, 
we could not perceive, that it did at all ftink : 
fo balfamick a virtue has dephlegmed fpirit 
of wine to preferve human blood. 


EXPERIMENT XI. 


We took a piece of fibrous or concreted 
blood, of the bignefs of a large bean (or 
thereabouts) and having put it into a fmall 
glafs veffel with a flattifh bottom, we poured 
on it as much highly rectified vinous fpirit, 
as might ferve to cover it, though it had 
beef twice thicker than it was ; then .we 
lightly covered this open-mouthed glafg with 
another, and fet the veffel in a quiet place, 
that the vinous fpirit might have leifure to 
imbibe the ferous or aqueous parts of the 
blood, and thereby harden that yet foft fub- 
{tance ; and, in effect, it quickly feemed to 
have gained a fuperficial cruft, bur the inter- 
nal parts continuing yet foft, we left the li- 
quor upon the blood for a day or two longer, 
and then we found, that the action of the 
liquor .had quite penetrated the lump of 
blood, and made‘it moderately hard and fri- 
able. 

Tis experiment having been made in 
the cold, may much confirm a trial elfewhere 
mentioned to have been made to the fame 
purpofe ; and both of them together induced 
me to fear, that two or three ingenious wri- 
ters, that, in their chymieal receipts prefcribe 
folutions and tinctures of concreted blood in 
{pirit of wine, have fet down the pompous 
proceffes, wherein thefe operations are pre~ 
{cribed, rather according to conjetures than 
experience, 


EXPERIMENT XII. 


Ir may be of fome ufe to the fpeculative 
to know, how much volatile falt of blood is 
diffoluble in water or phlegm ; and therefore, 
having caufed an ounce of diftilled water (for 
common water, becaufe of fome faltifhnefs, 
that ufually accompanies it, would not have 
been fo proper on this occafion) to be care- 
fully weighed out, we put into it, little by 
little, fome dry and white volatile falt of 
blood, and fhook it well into the liquor, to 
make it difperfe the better: we allowed it 
alfo a competent time for folution; and by 
this means, we found, that Zi. of water 
would diffolve at leaft zi). that is, a fourth 
part of its weight of dry falt, and that in the 
cold ; for, afterwards, by the help of heat, 
we made the fame liquor diffolve near five 
and 20 grains more. In which laft part of the 
experiment I had a further aim, which was 
to try, whether, upon the refrigeration of the 
liquor, the diffolved falt would not fhoot in- 
to cryftals of obfervable figures; but the 
event anfwered not at that time my defire, 
yet left me not without fome intention to re- 
iterate the experiment, if I thall get another 
opportunity, 
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ExrperimenT XIIL 


W T E, put the abovementioned folution 

into a retort, to be drawn off with a 
pretty: quitck heat, (which on this occafion 
we preferred to a2 much flower one) and 
thereby obtained a diftilled liquor, that con- 
tained all the volatile falty fave alittle, that 
efcaped in a dry form ; which liquor tafted 
ftrong énovgh to pafS for quite, or at leaft 
almoft, as brifk a quor, as moderate fpitit of 
blood drawn the common‘ way, and confe- 
quently difcovered near ertough, what, pro- 

ortion fhould be taken of the aqueous ingte- 
Niaat to the faline, wher one would make 
fuch a fpirit, The knowledge of which pro- 
portion may probably eafe us of fome trials, 
that would otherwife be neceffary to find it 
out, when we are (as we may often be) Iefs 
ftored with fpirit than with volatile falt, and 
defire to employ this in a liquid form ; in 
which, we are wont to call it, for diftinéti- 
.on’s fake, the aqueous (not the phlegmatic) 
fpirit of blood. 

Ir opportunity had not been wanting, we 
would have tried, whether, by repeating the 
diftillation twice or thrice, a better or ftricter 
union of the falt and liquor would not have 
been effeéted: and this, the rather, becaufe 
having ordered the vial, that contained this 
aqueous fpirit, in which the water had been, 
if I may fo fpeak, fuperonerated, to bé kept 
ftopt during a frofty night, we perceived at 
the bottom of the glafs (what we had miffed 
of before) a pretty deal of volatile falt co- 
agulated or fhot into cryftals, though the 
cryftals, that were this way obtained, were fine 
and clear, and fome of them larger than fpan- 
gles, yet being much more numerous than we 
defired, by adhering clofely and confufedly 
enough to one another, they kept us from 
being able to difcover the figure of particular 
grains, and made me fomewhat doubt, whe- 
ther the fingle cryftals were all of them of the 
fame fhape ; all that I could clearly difcern 
being, that divers of thofe concretions were flat 
thin plates, with fine rectilinear angles, that in- 
clined us to think, that if the whole plains 
could have been perfeétly difcovered, their 
broadeft furface would have been found 
hexagonal, or of fome polygon figures very 
near of kin to that. 


EXPERIMENT AXIV. 


WE put an ounce of diftilled water, where- 
in we diffolved as much volatile falt of human 
blood, as it would well take up, ‘into a glafs 
ege, and expofed it during a frofty night to 
congeal ; which we did with defign to difco- 
ver, whether, as the faltnefs, that is in fea wa- 


ter keeps, it here in England from freezing, - 


(at leaft in ordinary winters,) fo the volatile 
{alt of human blood, which much refembles 
the other in tafte, would have the like effect 


jet in this appendix, 


upon water, efpecially if it were fully wapres 
nated therewith. ‘Fo this'conjecture the €veht 
was anfwerable, the froft Having: produced: no 
ice in our folution, nor having fo much ag 
made any of the falt manifeftly fhoot,. (as ‘i 
wifhed it had done, hoping thereby to i= 
cover fOmewhat about the figuration-6f the 
falt of human blood.) - 
Amb, though afterwdrds we temoved“it 
into a frigorific mixture, that Would pfebably 
have frozen‘beer and alé, and perhaps thé 
weaker fort of French wind; yet, we did 
not perceive it to glaciaté anypart of eur fov 
lution, ‘but only made itlet‘falf.a pretty deal 
of matter, that feemed! to be feculent, (for 
what it was, I had not opportunity to exa- 
mine.) 


ExPERIMENT XY, 


SEA-SALT diffolved in: water renders: tha¢ 
Hquor much more difficult to be frozen, tHan 
it was before ; and yet being’ foined with 1cé 
or fnow, the other ingredient of our frige 
rific mixture, it does, when eutwardly- ap- 
plied, very much conduce to the artificial 
congelation of it, which ufually would not 
fucceed without it. Wherefore, to try whe- 
ther, as volatile falt of human blood being 
diffolved in water, did, as was formerly 
noted, hinder it from freezing, fo it would, 
cutwardly applied, highly promote its glacia- 
tion ; we mixed by guefs about a fcruple of 
this falt with a convenient quantity of beaten 
ice, and having put into this mixture a fome- 
what flender pipe of glafs with common wa- 
ter in it, we found, after a while, the watery 
that lay in the lower part of the glafs veffel, 
and was furrounded by the mixture, was 
turned into ice. 


ExPERIMENT XVI. 


To try fome fufpicions I had about the 
faline and aqueous parts, that I thought 
might lie concealed in the fibrous or confift- 
ent part of human blood, I caufed fome of it 
to be in an open and fhallow glafs expofed 
to the air in a frofty night, and the next 
morning found it to be lightly frozen, and 
the furface of the ice prettily figured with 
refemblances of combs, with teeth on both 
fides or edges ; ‘on’ which account thefe fi- 
gures did not ill refemble thofe, that I have 
oftentimes obtained, by flowly -coagulating 
into falt a folution of fal-armoniac made in 
common water. 

In the fecond part of the foregoing me- 
moirs I have not faid any thing of the me- 
dicinal virtues of human blood itfelf, (for 
thofe of the fpirit belong to the fourth part) 
and though I might now, if I thought fit, 
fay fomething not impertinent to that fub- 
both out of fome 
printed books and my own obfervations ; 
yet, I now forbear to do it, not only for a 
reafon, that it is not neceflary I fhould here 
declare, but becaufe four or five procefies, 
that I have met with about human blood in 

Paracelfus, 
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Paracelfus, Burgravius, (famous for his 
biolychnium made of that fubjeét). and one 
or two more, about the tranfplantation of 
difeafes by means of the patient’s blogd, are 
fuch, as either I do not well underftand, 
becaufe of their being (probably on purpofe) 
ob{curely pen’d, or feem in themfelves un- 
likely ; of which fort is the biolychnium, or 
Jamp of life, in which it is pretended, that 
the blood is fo prepared, that the fkate of 
the health of the perfon, whofe it is, may 
be difcovered by the manner of the burn- 
ing of the flame it affords, ( though he 
be perhaps at a great diftance from it, ) 
and his death by its extin&tion. Befides 
that; as I have elfewhere noted, fome cir- 
cumftances relating to the afhes of human 
blood, make me doubt, whether fome of 
thefe procefles were not rather the produéts 
of fancy than experience, And, though I 
think thofe medicines lefs improbable,. that, 
without much deftroying the texture of the 
blood by fire, aim at tranfplanting. difeafes by 
its intervention, yet I thought fit to decline 
tranfcribing the forementioned medicines, 
till experience fhall warrant me to do it, 
And I fhall alfo at prefent forbear to fet down 
my own trials, becaufe I have not yet feen 
the event of them: but, yet, I thall invite 
you to endeavour with me to prepare two, 
that, if they fucceed, may afford, efpecially 
the laft of them, confiderable medicines. 
The firft medicine, that I attempted, was, 
by putting to falt of tartar oil of human 
‘blood, inftead of oil of turpentine ; and by 
keeping them long, and {ftirring them fre- 
quently, m.the open air, to make fuch a 
faponary concretion, as is not unknown to 
many in London by the name of Matthews’s 
corrector, which, as he made it with common 
oil of turpentine, though it feem but a flight 
compofition, is yet efteemed and employed 
with good fuccefs by fome doétors of phyfic 
and other practitioners in London, "To make 
the other medicine, we endeavoured to unite, 
‘by long digeftion, the falt, fpirit, and oil of 
human blood, ,into a mixture, which fome 
chymifts (for their terms are not by all of 
them ufed in the fame fenfe) call a clyffus: 
but, having begun this, without having had 
time to finifh it, we fhall fay no more of it, 
but that divers chymifts may not improbably 
look upon this fort of compofitions, as one of 
the nobleft fort of preparations, that many a 
drug is capable of. 


Particulars referrible to the third part of the 
FAlisrory. 


EXPERIMENT I, 


A. Younc man having bled into a porrin- 
A ger, and the blood having been kept 
feveral hours, that a fufficient feparation 
might be made of the coagulated or confift- 
ent part and the fluid, the fibrous portion 
and the ferum were feparately weighed ; and 
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the difference of the two maffes, in point of 
weight, was not fo great as one would have 
expected, the curdled part of the blood 
weighing about fix ounces, and the ferous 
part not many drams from that weight. 
This trial is here fet down, that, by com- 
paring it with fome others, one may fee 
what difference there is between the bloads ‘of 
found perfons, as to the proportion of the 
ferum, and the concreted part. . 


EXPERIMENT IL 


Human urine having firft (that I know 
of) by the very ingenious Mr. Hook, and 
oftentimes by me, been obferved, when fro- 
zen, to-have on the furface of the ice figures 
not ul refembling combs or feathers ; the 
great affinity generally fuppofed to be betwixt 
urine and the ferum of blood made me think 
fit to try at once, whether this lait named li- 
quor would freeze with {uch a degree of cold, 
as would eafily, and yet not very eafily glaciate 
water, and whether, in cafe it fhould freeze, 
the ice would have a furface figured like thar 
of frozen urine. But, having for this pur- 
pofe expofed fome ferum of human blood to 
the cold air, in two freezing nights confe- 
cutively, the ferum was not found to con- 
geal, though fome grumous parts of the fame 
blood did, as has formerly been noted; yet I 
fcarce doubted, but an exceeding hard froft 
would have produced at leaft a thin plate 
of ice upon the furface of our liquor, And 
to confirm this conjeéture, we took the fame 
ferum,-and having ftrained it through a linen 
cloth, to feparate the liquor, as much as by 
that way we could, frorh any clotted or fi- 
brous parts, that might have lain concealed 
in it, we put it into a fhallow concave glafs, 
and laid that upon fome of our frigorific mix- 
ture made of ice and falt, which we have 
defcribed and often made nfe of in the hif- 
tory of cold. By this means the expofed 
ferum, being frozen from the bottom upwards, 
there appeared here and there upon the ice 
contiguous to the air certain figures, that 
did not ill refemble thofe of conglaciated 
urine, 


EXPERIMENT III. 


Havine formerly had occafion to obferve, 
that man’s urine would toleiably well ferve 
for what they call an invifible ink ; and hay- 
ing confidered (when I remembred this) the 
great affinity, that is fuppofed to be ‘between 
urine and the ferum of blood, I thought 
fit to try, whether the latter micht not be 
employed like the former to make a kind of 
invifible ink. To this effect we took fome fe- 
rum of human blood, and having dipt a new 
pen in it, we traced fome chara¢ters upon a 
piece of white paper, and having fuffered 
them to dry on, we held the unwritten fide 
of the paper over the flame of a candle, 
keeping it always ftirring, thar it might not 
take fire: by which means, the letters, that 
had been written, appeared on the upper fur- 
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face of the paper, being, though not of an inky 
blacknefs, yet of a colour dark enough to be 
eafily legible, and very like to fome others, 
that, having been purpofely written with frefh 
urine, and made vifible, by heat, were com- 
pared with them. 


Particulars referrible to the fourth part of the 
History. 


EXPERIMENT I. 


Conress the defectivenefs of our hiftorical 

knowledge of human bldod extravafated 
has been ftich, that among the authors I 
have had occafion to perufe, I have met with 
fo few nuatters of fact delivered upon their own 
knowledge, that the thirigs Ihave thought fit 
to tranfcribe out of their books into this little 
traét, do fcarce all of them together amount 
to half a fheet of paper : but yet I would 
not impute this penury, either to the 
lazinefs or the ignorance of writers, but ra- 
ther to this, that they wanted fome perfon, 
exercifed in defigning natural hiftories to ex- 
cite their curiofiry, and direét their atten- 
tion; there being miany, that would enquire, 
if they knew what quéftions were fit to be 
afked about a propofed fubjeét, as for in- 
{tance human blood, and what refearches 
ought to be made to difcover its nature. 
Upon this account I hope, thatafterfome time 
the foregoing fcheme of titles, and the papers, 
that-refer to it, will give occafion to a great 
many more experiments and obfervations a- 
bout the blood, (and perhaps other liquors of 
the human body) ‘than hitherto have been 
pubhfhed by others, or are now imparted by 
me. Which laft-words I fet down, bécaufé 
I would not be thought guilty of the vanity 
of pretending to have near exhaufted the fub- 
ject I have treated of; fince, befides other 
deficiencies, I now perceive, that I wholly 
omitted a cohfiderable title, which might ei- 
ther have been referred to the primary one 
of the firft order, or employed as a kind of 
preliminary to the fecondary titles of the hiftory 
of the fpirit of blood. This pretermitted ti- 
tle fhould have been, of the feveral ways of 
diftilling human blood ; {ince, according to 
thefe, the produced fpirit, falt, &@¢. may be 
confiderably diverfified. 

Upon this account I thought fit to ‘di- 
ftill three portions of dried blood, each with 
a differing additament. ‘Fhe firft with a mi- 
nerai alcali, quicklime: the next with a ve- 
getable alcali, calcined tartar: and the third 
with a fulphureous acid, oilof vitriol. And, 
though fome accidents Kept me from préfe- 
cuting the trials as I defired, yet the firft 
having fucceeded indifferent well, and the 
others not having wholly mifcarried; I fhall 
{ubjoin the accounts of all three, as they were 
fet down in my notes, | 

FHiavine obferved (Exper.‘I.) that divers 
bodies, when they were diftilled with quick- 
lime, afforded liquors differing from thofe 
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they would have yielded, if they had been 
diftilled, either per fe, or with fome vulgar 
additaments ; we took Zv. of concreted, 


but not dried human blood, and having - 


mixed it with an equal weight of quick-lime, 
(fuch as I could procure, but not fo ftrong 
as I have often feen,) we diftilled it by de- 
grees of fire in a retort placed in fand, by 
which means we obtained a large proportion 
of reddifh fpirituous liquor, which did- not 
feem confiderably phlegmatic, together, 
with fome oyl, -which-was but in very fmall 
quantity, the reft being probably kept back, 


(and perhaps fome of it deftroyed) by the: 


lime : and of this little ‘oil, that did come 
over, there was a {mall portion, that funk in 
the fpirit, the reft-fwimming- upon it. 

Tue abovementioned fpirit being put into 
a {mall head and body, was fet into a digef- 
tive furnace, to rectify at leifure with a very 
gentle heat, and the receiver was three or 
four times fhifted, that we might obferve, 
what difference, if any, there would be be- 
twixt the fucceffively’ afcending portions of 
liquor. The firft fpirit, that came over, did 
not {mell nearfo rank, as that is wont todo, 
that is diftilled per fe. This obfervation -be- 
Jongs alfo to the three or four fucceeding 
portions of liquor ; probably, becaufe the 
lime had better freed the {pirit of the firft di- 
ftillation from the fetid oil, many of whofe 
particles are wont, though unperceivedly, to 
mingle with it, when it is drawn over with- 
out additament. The re¢tified fpirit, which 
was clear and. colourlefs, had a tafte -much 
ftronger than its {mell ; fora fmall drop of 
it upon the tongue had fomething of fiery- 
nefs, that was furprizing, and lafted longer 

“than one would wifh-; which made me doubt, 

whether the {pirituous part of the blood had 
not carried up with it fome of the fiery parts 
of the quick-lime ; which doubt, if future 
trials refolve in the affirmative, one may ex- 
pect fome uncommon effects from fuch a fpi- 
rit, which, in this cafe, would be entiched 
with a kind of volatilifed alcali, a thing 
much defired by many chymifts and phyfi- 
clans, 
dropt a little of it into ‘a {trong folution of 
fublimate in fair water, and it feemed at the 
firft contact to make a precipitate a little in- 
‘clining to yellow, (as I have obfervéd the {a- 
line parts of quick-lime to do in ‘a+ greater 
meafure,) though afterwards the precipitaté 
appeared white, like that made with ordinary 
volatile Hquors of an urinous nature. 

Bur, becaufe I expected, that our alcalifate 
{pirit of blood, if I may fo call it, would 
have fome peculiar qualities; : difcriminatin 
it from the firikedraerd without addition:; ; 
thought. fit to make a few trials with ie, 
whofe évent jultified my conjectures, For 
having put into a glafS eee with a flender 
neck fome of our well rectified fpirit, it did 
not then afford any volatile faltin a-dry form, 
(though afterwards, if I miftook not, by 
another trial, we at length obtained a little;) 
and having continued the trial fomewhat ob- 
{tinately, we found the fpirit to have, by: the 
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Upon occafion of this fufpicion,-we . 
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aétion of the fire, loft its limpidnefs, and to 
have been niade muddy or troubled. 

Havine mingled another portion of it 
with a highly rectified ardent fpirit, and kept 
them all night in the cold, no coagulation 
enfued, nor could we pefceive any after it 
had been kept divers eae in a moderate 
heat : but the mixture acquired a yellow co- 
lour, and let fall, fomewhat to our furprize, 
a pretty deal of darkifh powder, though not 
ehough to invite us to make any trials up- 
on it. 

We put to another parcel of our fpirit 
fome good fpirit of falt; but, though they 
{moked much at their meeting, yet we ob- 
ferved no noife nor bubbles upon their com- 
mixture, 

Anp having mingled another portion with 
oil of vitriol, though there was produced a 
very great fmoke, and befides that an intenfe 
degree of heat, (the quantity of the matter 
eonfidered,) yet there was no vifible ebulli- 
tion, nor any noife or bubbles produced, 
but the colour of the oil of vitriol was very 
much heightned, the mixture growing almoft 
red, 

From thefe, and the like phanomena, one 
may gather, that our alcalifate {pirit of. blood 
is in feveral things differing from the fimple. 
Whether this difparity will make it a more 
pptent medicine, or make it, by too much 
participation of the fiery parts of the lime, a 
lefs fate xemedy, future experience muft dif- 
cover. But it feems not improbable, that 
either as a medicine, or as a menftruum, if 
net in both capacities, it may be a:not incon- 
fiderable liquor; for which reafon { have 
made my account of it the more circum- 
itantial. 


EXPERIMENT HII, 


We took 7Zij of tartar calcined to white- 
nefs, by equal weight of {kindled) nitre, and 
mingled this alcalt with 31; of dried and 
powdered human blood. This mixture be- 
ing diftilled in «a retort in a fand furnace, 
made it appear, by its productions, that quick- 
lime, on thefe occafions, acts otherwife upon 
the blood, than other alcalies do. For, 
whereas the diftillation, wherein lime was em- 
ployed, afforded us, as has been noted, a 
{pirit, that, before rectification, was very ftrong, 
and tnaccompaniéd with dry falt; the calci- 
natum of nitre and tartar afforded us, at the 
very firft diftillation, a fpirit lefs {trong ; but 
withal, fo much ‘volatile falc as covered al- 
moft all the infide of the receiver, not now 
fo mention the difference of their refpective 
egput: mortuums. And, though the ftrong 
faline f{pirit of blood made with quiéklime 
did not, as we lately noted, make an effer- 
vefcence with acid fpirits, yet this volatile falt 


readily did it upon the affufion of fpirit of 


falt. 
ExPERIMENT III. 


BesipEs the fixt alcalifate additaments, 
with which I diftilléd the dried blood of men, 
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J thought fit to add to it a very acid addita- 
ment, viz, oil of vitriol ; and this, the ra- 
ther, becaufe I had long fince found by trial, 
(and, if I miffémember not, have elfewhere 
related) that this liquor being mixed with 
fome other bodies, particulatly with fome 
belonging to the animal kingdom, did in an 
odd manner mingle its own {ubftances (for I 
take it not to be a fimple body) with them, 
anid notably-diverfify the produéts of the di- 
ftillation. We put theréfote upon Ziij., of 
powdered human blood an equal weight of 
oil of vitriol, arid left theta for fome time to- 
gether, to try, if, by the actionof this corro- 
five menftruum, though upon a body not of 
a mineral nature, fome heat would not be 
excited ; and accordingly we found, that af- 
ter a while, though not at the very firft, the 
mixture grew fenfibly warm. ‘Then we re- 
moved the retort into a fand ftirnace, and 
diftilling it by degrees of fire, we had a {pi- 
rit, which was preceded by a pretty deal of 
phlegmatic liquor of an odd fulphureous 
fmell, but fo ftrong and lafting, that I could 
not but wonder at it. The caput mortuum 1 
was fain to let alone, becaufe I.had fome in- 
ducements to fuppofe, that it was of fo com- 
pounded a nature, that I fhould not, in my 
prefent circumftances, have the opportunity 
to examine it thoroughly. But, it feemed 


- remarkable, that, notwithf{tanding the great 


acidity of oil of vitriol, and the fixative power 
it exercifes on many bodies wherewith it is 
committed to diftillation, our experiment af- 
forded us a pretty quantity of volatile matter 
in the form of a white falt. But, indeed the 
fmell and tafte of it were fo uncommon, 
that I was troubled I had net then conveni- 
ency to examine it caréfully, much lefs, to 
try, whether it had any peculiar virtues or 
operations in phyfic ; though I had then by 
me a glafs inftrument, that I purpofely pro- 
vided to obviate the great inconvenience, that 
is ufually met with, and has been often com- 
plained of by me as well as others, in the way 
chymifts are wont to imploy, when they are - 
put to make repeated fublimations of volatile 
falts, whether alone or with additaments, Of 
this inftrument I cannot now ftay to give you 
an account; but if it Continue to appear as 
ufeful as expeditious, I may hereafter do it 
by prefenting you one ready made, 

Havine fet down thefe preliminaries, I 
fhall proceed to 


ExpPpERIMENT I. 


To fome naturalifts and phyficians, that 
delight to frame hypothefes, perhaps it may 
not be unwelcome to know, that,,for curio- 
fity’s fake, we attempted to make aurum ful- 
minans, by precipitating a folution of gold 
(made in aqua regia) with fpirit of human 
blood, by dulcifying the precipitate with 
commion water, and then drying it leifurely ; 
and that, by this means, we fucceeded in the 
attempt. 
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Havine into a wide-mouthed glafs put 
as much {pirit-of bloed, as would more than 
cover the ball of a fmall fealed weather- 
glafs, and fuffered this inftrument to ftay a 
while, that the ambient liquor and the in- 
cluded might be reduced to the fame tem- 
per, as to heat and cold ; we poured on fome 
{pirit of verdigreefe made per fe, and ob- 
ferved, that, though this {pirit, with fome 
ether volatile faline liquors, had a very dif- 
ferring operation, yet working on our fpirit 
of blood, with which it made a confuct, and 
excited bubbles, there was produced in the 
mixture a degree of warmth, that was not 
infenfible on the outfide of the glafs, but was 
much more fenfible in the thermofcope, 
whofe liquor, being hereby rarified, afcended 
to a confiderable height above the former fta- 
tion, towards which, when the confict of 
the twa liquors was over, it began, though 
but flowly, to return. 


EXPERIMENT III. 


Havinc by degrees mixed our {pirit of 
blood with as much good fpirit of nitre, as 
it would manifeftly work on, there was, nor 
without noife, produced great ftore of bub- 
bles..by their mutual confi&; which being 
kept in a quiet place, till after the liquors 
had quite ceafed to work on one another, it 
began to appear, that, notwith{tanding all our 
care to free the {pint of blood from oil, 
fomething, of oleaginous, that had been con-+ 
cealed in it, had been manifefted, and partly 
feparated by this operation ; fince not only a 
fomewhat red colour was produced by it, but, 
after a while, the furface of the liquor was 
‘covered with a film, duch as I have often ob- 
ferved in faline liquors copioufly impregnated 
with antimony or other fulphureous bodies. 
And this thin mermbrame had its fuperficies 
fo difpofed, that lookiog- upon it with eyes 
placed conveniently in reference to it and the 
light, it did to me, and other perfons, that 
did not at all look on it fram the fame 
plate, appear adorned with vivid colours of 
-the rainbow, as red, yellow, biue, and green; 
and, as I remember, in the fame order, that 
thefe colours are to be feen in the clouds, 


ExPERIMENT IV. 


Havinc unexpectedly found, amonett 
fome other long neglected gaffes, a vial, 
that was written upon above twelve yéars be- 
fore, and infcribed fpirit of human blood, 
it appeared to have ‘been, by I Knaw not 
what accident, very loofely ftopt, and yet 
not fo, as to give me-cauite to think, that 
“the liquor was much wafted : but notwith- 
 ftanding this, and that the liquor had acqui- 
réd:.a deep colour, almoft like that ef red 
‘wife ‘yet it was fo difpimited and ftrength- 
-lefs, that it appeared to be very little other 
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than naufeous phlegm. Which obfervation 
I therefore eee hot unworthy ta be prefer- 
ved, becaufe by it we may guefs, how little 
a portion of the noble and genuine fpirit or 
falt may fuffice to make a liquor pafs for 
{fpiyit of human blood. ; 


EXPERIMENT V. 


In a frofty feafon we expofed, late at night, 
two or three fpoonfuls by guefs of fpirit of 
human blood, that was not of the heft, be- 
ing, at the utmoft, but moderately {trong. 
And though the cold of that feafon had 
throughly frozen a vial almoft full of oil of 
vitriol, and the night, wherein our {pirit 
was expofed, was (at leaft) moderately frof- 
ty; yet, the next morning, we did not find 
fo much as any fuperficial ice upon it: but 
having removed the vial into a mixture of 
powdered ice and common {alt, we found, 
in no very long time, that moft part of the 
{pirit was turned into thin plates of ice, 
which joined clofe together, and had theit 
edges upwards, like thofe of the leaves of 3 
book, when it is held with its back down- 
wards, 


EXPERIMENT VI. 


To make a further trial of that imperfe& 
one mentioned in the eighth fubordinate title, 
we took a clot of human blood of the big- 
nefs of a bean, or thereabouts, and having 
put it into a vial in fuch manner, that shar 
part, which before was contiguous to the air, 
and for that reafon was florid, was now the 
undermoft, and the ether, which was black- 
if, lay now uppermoft, we made hatte to 
pour upon it as much fpirit of human blood, 
as was more than fufficient to cover it; and 
perceived, that the conta@.of it prefencly be- 
an to leffen the blacknefs of the furface of 
the blood, and bring it to a confiderable de- 
gree of Aoridnefs : and to try whether that 
would continue, we ftopt the vial, and fet it 
by till the next morning, (for it was then 
night,) when looking upon it, we found the 
eg colour not to be black, but ftill 
red. 


EXPERIMENT VII. 


Upow the powder of dried human blood 
we put (in a fmall vial) Yome of the seGti- 
fied {pirit of human blood, which quickly 
diffolved part of it, and acquired a deep and 
pkafant colour. But highly rectified fpizit of 
wine being put upon fome of the fame pow- 
der in a jike glafs, did not in many hours 
acquire any manifeft tinéture, and got but.a 
pale yellow one, even after having been for 
a longer time kept in a moderate heat, And 
yet common water, being put upon another 
portion of the fame powder, did quickly 
enough appear, by the colour it acquired, to 
have diffolved a pretty deal of it. 


Ex.pe- 
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ExPERIMENT VIII. 


Some of our fpirit of human blood being 
put upon fome curious vitriel, that I had as a 
rarity (if I miftake not) from the Ha? In- 
dies, part whereof was in lumps, and part 
beaten to powder; that liquor, “which was 

ut upon the former, being able to diffolve 
it but flowly, made little or no froth; but 
the fpirit, that was put upon the latter, by 
haftily working on it, produced a manifeft 
one. And the folutions made of both par- 
cels of vitriol were of a deeper and‘ more 
lovely blue, than the mineral itfelf had been : 
nor did I obferve’ in them any precipitate of 
a dark colour, as I have done upon the mix- 
ture of {pirit of urine and ordinary vitriol. 


Ex PERIMENT IX. 


Flavine with a clean pen drawn fome 
letters upon white paper with fpirit of hu- 
-man blood, and, as foon as it was dry, moved 
the unwritten ‘fide over the flame of a can- 
dle, we*found, that this liquor may, for a 
need, be employed as an invifible ink, that 
feemed to be fomewhat better, than thofe for- 
merly mentidned ta have been “afforded us 
by ferum and urine, 


ExPERIMENT KX. 


Havinc found -by trial, that divers falts, 
fome that are volatile, and fome that are not, 
being put iri powder into water, will,’ whilft 
they are diffolving, fenfibly refrigerate it; 
‘and ‘on the'other fidé; that fome very fubtile 
f{pirits actually cold, being put into cold wa- 
ter, will quickly produce im it a fenftble 
warttith, I thought it would not be amifs to 
‘try,’ what fpirit of human blood would do, 
-when employed: after the fame manner. Ha- 
ving therefore*placed a fealed thermofcope in 
an open mouthed: glafs, furnifhed with as 
much diftilled water as would cover the ball 
ofthe inftrument, we left it there for a while, 
to bring thé internal liquor and the external 
to the fame degree of coldnefs. Then we 
poured upon the immerfed ball two or three 
{poonfuls of fpirit of human blood (which 
was all we cotldfpare for this trial) but per- 
ceived very little alteration to enfue in_the 
thermofcope, only that it feemed the fpirit 
of wine in the ftem did a little, and but a 
very little, fubfde; which effect (though it 
had been’ much: more manifeft) I fhould not 
have been furprized at, partly becaufe I 


“found fpirit of urine to have a like, or fome- 


what ‘more confiderable effect, and partly be- 
caufe I remembered, what I élfewhere relate 
about the operation of the puire falt of hu- 
mdn blood upon diftilled water; which. li- 
quor I therefore make ufe of in thefe and 
many“other.experinfents, becaufe in our com- 
mon pump-water or wellswater, and in moft 
other common -»waters, 1 have obferved a kind 
of common falt, which, though in very {mall 
quantity, makes it apt to coagulate with, or 


precipitate, fome kind of faline corpufcles, 
whether more fimple or more compounded. 
But before I quite difmifs the lately recited 
experiment, I muft-acknowledge, that I dare 
not acquiefce in it; fince probably the ef- 
fect of the-fpirit of blood would have been 
more confiderable, if I had been furnifhed 
with a fufficient quantity of it to pour into 
the water. 


EXPERIMENT XI. 


- Inro a flender cylindrical vial. we put f- 
lings of copper, more than enough to cover 
the bottom, and. then pouring on fome fpirit 
of human blood, till it reached about an 
inch above the filings, we ftopt the glafs 
clofe ; and, as we expected, the menftruum 
diffolved fome of the metal, and acquired 
upon it a deep ceruleous colour, which, by 
keeping the veffel in a quiet place for fome 
days, did ‘by degrees difappear, and left the 
liquor like water. And then the glafs being 
unftopt, there did, as was expected, appear 
a fine blue furface on the confines of the 
air and the liquor, in a- minute of an hour 
or lefs; and this fine colour extending itfelf 
downwards, was in no long time'diffufed 
through the whole body of the liquor, and 
that fo plentifully, as ‘to render ‘it’ almoft 
opacous. But, though I kept the glafs ma- 
ny days after well ftopt, yet (whether it were, 
that there was too much. air left in the vial, 
or for fome other reafon): the colour did not 
difappear, as was expected, but continued 
very intenfe. This may confirm anddiverfi- 
fy an experiment related in the thirteenth ti- 
tle of the fourth part of the memoirs. 


EXPERIMENT XH. 


Ir is not only upon copper, in its perfect 
metalline form, but by nature itfelf embrio- 
nated in, or blended with, ftony matter, that 
our fpirit of human blood did manifeftly 
work: for having poured *fome upon well 
powdered /apis Armenus, the liquor-did, even 
in the cold, and in no long time, (for it ex- 
ceeded not a few hours) acquire a deep and 
lovely blue, almoft like the {olution of filings 
of crude copper made with the fame men- 
ftruum. 
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POSTCRIPT. 


N D here, Sir, I fhall at length difmifs 
a fubject, about whieh I now perceive 
I have already entertained you much longer, 


‘than at firft imagined. And yet, if I pre- 
-vail-with you, your trouble 1s not quite at an 


end; fince I muft exhort you to take the 
pains, for your own fatisfa¢tion and mine, to 
try over again fuch. of the foregoing experi- 
ments, as you fhall judge likely to be of a 

contingent 
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contingent nature. For, though I hope you 
will do me the right to believe, that I have as 
faithfully as plainly delivered matters of fact, 
without being biaffed by hypothefes, or aim- 
ing at elegance, yet my exhortation may be 
reafonable: for I have obferved human blood 
to be a thing fo diverfifiable, by various cir- 
cumftances, and efpecially by the habitual con- 
{titution of the perfon, that bleeds, and his 
prefent condition at the very time of phle- 
botomy, that I dare not undertake, that 
every repeater of the like experjments with 
mine will always find the events to be juft 
fuch, asI have recited mine to have had. Nay, 
I dare not promile myfelf an exact unifor- 
mity of fucceffes, even when I myfelf fhall 
reiterate fome (of the nicer) of my own 
trials; efpecially if I can do it, as I defire, 
with greater quantities of blood than (for 
want of them) the firft were made with. 
To the particulars already delivered in 
order to the hiftory of human blood, I could 
now, Sir, add fome others, if time and dif- 
cretion would permit me to do it.” For, as 
little cultivated as the fubject has been, I 
found ‘it not fo barrén, but that, whilft I 
was delivering fome trials concerning it, the 
confideration of thofe, and of the nature of 
the thing, fuggefted new ones to me. But 
it is high time I fhould break off an appen- 
dix, that being but a rhapfody of the notes 
and other things, that have occured to me 
fince the memoirs were written, may, I fear, 
feem already too prolix, as well as confuled, 
I do not forget, that the two laft fubordinate 
titles of the fourth part of the memoirs 
concern the external and internal ufe of the 
fpirit of blood in phyfic; and that therefore 
perchance it may be expected, that I fhould 
here add fome experiments or obfervations 
relating to thofe titles, But I hope the late- 
ly mentioned reafons, and my juft backward- 
nefS to part with fome of them, becaufe they 
are not yet finifhed, will make you eafily ex- 
cufe my laying them afide ; which I am like 
to do long, unlefs you and your learned 
friends fhall peremptorily require them of 
me in a fitter feafon than this, in which 
forne occafions, that I cannot difpenfe with, 
cal] me off to other empioyments, and oblige 
me to leave a further inquiry into this fubject 
to yourfelf, and thofe able profeffed phyfi- 
cians, who have, as well more obligation, as 
more ability than I, to purfue it effectually. 
This I may well hope, that you and they will 
do, fince, upon a curfory review of a part 
only of what I have written, fo many things 
fprang up, even in my thoughts, as original 
trials, if I may fo call them, or as other 
things fit to be further confidered, that I 
perceived it would not be difficult to increafe 
the appendix, by two forts of particulars ; 
the one made up of defigned experiments, 
that is, fuch as have not yet been tried, and 
yet feem worthy to be fo, (to which it is 
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probable our excellent Verulaiz, would have 
given the title of bifferia defiguata:) tne 
other fhould confift of fuch trials, as I call 
fuccedaneous experiments, that is, fuch as 1 
intended fhould be made upon the blood of 
beafts, in fuch cafes and circumftances, where- 
in the blood of men either cannot be had, or 
cught not to be procured, When I fhall nexe 
have the happinefs to converfe with you, you 
may command a fight of what I have drawn 
up of this kind. And, if GOD fhall pleafe 
to vouchiafe me health and conveniency, I 
may perhaps (for I muft not abfolutely pro- 
mife it) offer you what addendz have oc- 
cured to me, as things not unfit to make 
way fora more copious, and lefs unacturate 
{cheme of titles, fuch as thofe, that in the farft 
part (of the memoirs) 2re called titles of the 
fecond claffis, or order: for which fcheme I 
was the rather invited to think it fit mate- 
rials fhould be by fome body provided, be- 
caufe fecond thoughts made me fenfible, that 
the particulars compiled in this fmall book 
come far fhort (as I lately acknowledged, 
and you will eafily believe) of comprizing 
all, that fhould and may be known of fo 
noble and ufeful a fubject, as J have ventured 
to treat of. And I will freely confefs to you, 
on this occafion, that, for my part, in the 
profpect I have of the future advancement of 
human knowledge, I think moft of thofe 
virtuofi, that now live, muft content them- 
felves with the fatisfaction of having em- 
ployed their intelleéts on worthy objects, and 
of having induftrioufly endeavoured, by pro- 
moting ufeful knowledge, to glorify GOD 
and ferve mankind. For, I prefume, that 
our enlightened pofterity will arrive at fuch 
attainments, that the difcoveries and perfor- 
mances, upon which the prefent age moft 
values itfelf, will appear fo eafy, or fo in- 
confiderable to them, that they will be temp- 
ted to wonder, that things to them fo ob- 
vious, fhould lye fo long eoncealed to us, or 
be fo much prized by us; whom they will, 
perhaps, look upon with fome kind of dif- 
dainful pity, unlefs they have either the equi- 
ty to confider, as well the fmallnefs of our 
helps, as that of our attainments; or the 
generous gratitude to remember the difficul- 
ties this age furmounted, in breaking the 
ice, and fmoothing the way for them, and 
thereby contributing to thofe advantages, that 
have enabled them fo much to furpafs us. 
And fince I fcruple not to fay this of thofe 
fhining wits, and happy inquirers, that illu- 
ftrate and enoble this learned age, I hope 
you will not think, that I, who own myfelf 
to be more fit to celebrate than rival them, 
would diffuade you from improving and fur- 
paffing the flight performances, that are, in 
this little tract, fubmitted ro your judgment by, 


SIR, 


Knightfbridge, Your very bumble fervant. 


Dec.22, 1683. 


FXPERI- 


gQ 


WT, 


206 


EXPERIMENTS and CONSIDERATIONS 


ABOUT THE 


Porofity of BODIES. 


I N 


PW Ob Sees 


To the READE R. 


\HE reader is to be advertifed, not 

to expect, in the following eflay, a 

regular, or fo much as a coherent 
difcourfe: for it was intended only as a col- 
leétion of loofe experiments and obfervations, 
about the porofity of the parts of bodies be- 
longing (as chymifts fpeak) to the animal 
kingdom, and laid (not to fay thrown) toge- 
ther, in order to what I had thoughts of 
offering towards an intelligible account of 
occult qualities. J am not ignorant, that 
even one of the moft antient and famous of 
phyficians hath faid, that a man’s body is 
(almoft) every where perfpirable. But I 
judged, that a doétrine of fich moment, 
and which divers things in the theory and 


practife of after phyficians may make one 
think they either difbelieved or difregarded, 
did not deferve to be flightly delivered, and 
in general terms; but to be more narrowly 
confidered, and likewife made out by parti- 
cular inftances, whofe appliablenefs and ufe- 
fulnefs to explain divers obfcure phoenomena 
may hereafter appear much greater, than, per- 
chance at the firft fight, they will be thoughe, 

Anp the foregoing advertifement, with a 
light change, which, it is prefumed, the 
reader may eafily make of himfelf, is to be 
extended to the effay tacked to this about 
the pores of folid bodies, and fo may excufe 
the abfence of a diftinct preface to it. 


a 


Of the POROUSNESS of ANIMAL BODIES. 


S the moft numerous part of the pores 
of bodies 1s too minute to be feen, 
fo the contemplation of them has 

been thought too inconfiderable to be regard- 
ed. But when I confider, how much moft 
of the qualities of bodies, and confequently 
their operations, depend upon the ftructure 
of. their minute, and fingly invifible parti- 
eles, and that to this latent contexture, the 
bignefs, the figure, and the collocation of 
the intervals and pores do neceffarily concur 
with the fize, fhape and difpofition, or con- 
trivance of the fubftantial parts, I cannot but 
think the doétrine of the {mall pores of bo- 
dies of no {mall importance to natural phi- 
lofophy. And I fcarce doubt, but if fuch 
little things had not efcaped the fight of our 
illuftrious Verulam, he would have afforded a 
good porology (if I may fo call it) a place, 
(and perhaps not the loweft neither) among 
his Defderata, 
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Anp, though other employments and avo- 
caticns hinder me from attempting to treat 
of this fubject, as amply and particularly as 
it deferveth, or even as I had defigned ina 
{cheme dfawn divers years fiance, and feen by 
fome virtuofi; yet, not to leave a part of 
phyficks, that feems to me fo curious and im- 
portant, altogether as uncultivated, as I found 
it, I fhall prefent you as many of the notes 
| had drawn together, about this fubject, as I 
can conveniently, (for Ido not pretend to do 
it methodically) reduced to three heads : 
whereof the firft, which will challenge to 
itfelf this prefent efffay, is The porofity of ani- 
mal bodies, about which I fhall not be folli- 
citous to marfhal my obfervations, fince they 
all confpire to fhew but this one thine ; 
that the parts of animals, efpecially whilft 
thefe are alive, are furnifhed with numerous 


pores. 


THOSE 
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of ANIMAL BODIES. 


Tose parts of the bodies of animals, 
wherein their porofity may be beft fhewn, 
fcem to be their membranes, or fkins, the 
bones, the ficfh, and coagmentations of mem- 
branes, flefh and juices ; and therefore it 
would be proper enough to treat of thefe 
heads diftinctly, and give inftances of each 
of them in particular, But yet, I think, tt 
will be more convenient to fet down, in or- 
der, the principal fountains, whence the po- 
roufnefs of the fubftances belonging to the 
animal kingdom (as the chymifts fpeak) may 
be derived, and to annex to each of thefe the 
experiments and obfervations, upon which I 
argue from it, and which it will be eafy to 
reter, if that be thought fit, to this or that 
of the parts above-mentioned, (namely the 
membranes, bones, &?c.) whereto they fhall 
(refpeCtively) appear the moft properly to 
belone. 


Ci AL Ps 1, 


HE firft thing, from whichI will de- 
# duce the porofity we have been f{peak- 
ing of, is the frame or conftitution of the 
{table parts of the bodies of animals, For 
the body of an animal being nora rude and 
indigefted lump of .matter, but a curious en- 
gine, admirably framed and contrived for 
the exercife of feveral functions, as nutrition, 
generation, fenfation, and many differing 
local motions; it was neceffary, that it fhould 
be furnifhed with variety of diffimilar, and 
organical parts, not only very fkilfully, but 
very differingly contrived, congruous to the 
feveral ufes, for which they were defigned, or, 
if you pleafe, to the feveral functions they 
were to perform. And becaufe it will be 
eafily granted, that the corpufcles, that are 
fkilfully brought together, for fuch purpofes, 
muft be fo contexed, as not to touch one an- 
other exactly every where, it will readily tol- 
low, that they muft leave little intervals or 
pores between them ; and that, confidering 
the multitude of particles, that muft go to 
the making up the body of the animal, and 
the great difference and variety, in point of 
bignefs and figure of the corpufcles, that are 
requifite to contex fuch differing parts, as 
membranes, fibres, bones, griftles, ligaments, 
veins, arteries, nerves, fc, both the num- 
ber and the variety of the pores cannot 
but be very great. This argument will be 
much confirmed, by what there will be oc- 
cafion to fay further to the fame purpofe, in 
the effay touching the porofity of even folid 
bodies. Wherefore I fhall now proceed to 
the fecond thing, whence we may derive that 
of animal {ubf{tances. 


CHAP. IL. 
Bt ieee is afforded us, by confidering the 


nutrition of animals: for there being 
continually a great wafte made of their fub- 


{tance, partly by the exciufion of vifible ex- 
crements, and partly by the avolation of in- 
vifible fteams, this great lofs muft necef- 
farily, from time to time, be repaired by the 
fupplies afforded by nutrition, of which the 
beft, if not the only intelligible way of gi- 
ving an account, is, to conceive, that the 
alimental juice, prepared chiefly in the fto- 
mach, is impelled or attra¢ted (for, to our 
prefent purpofe, it matters not which) to the 
parts of the body, that are to be nourifhed by 
it, and the corpulcles of the juice infinuate 
themfelves at thofe pores they find com- 
menfurate to their bignefs and fhape; and 
thofe, that are moft congruous, being affimi- 
lated, add to the fubftance of the part, where- 
in they fettle, and fo make amends for the 
confumption of thofe, that were loft by that 
part before. This may be illuftrated by 
what happens in plants, and efpecially trees ; 
in which, of the various corpufcles, that are 
to be found in the liquors, that moiften the 
earth, and are agitated by the heat-of the 
fun and the air, thofe, that happen to be 
commenfurate to the pores of the root, are, 
by their intervention, impelled into it, or 
imbibed by it, and thence conveyed to the 
other parts of the tree, in the form of fap, 
which paffing through new ftrainers, (where- 
by its corpufcles are feparated and prepared, 
or fitted to be detained in feveral parts) re- 
ceives the alterations requifite to the being 
turned into wood, bark, leaves, bloffom, 
fruit, fe. But to return to animals, our 
argument from their nutrition will be much 
confirmed, by confidering, that in children, 
and in other young animals, that have not 
yet attained their due ftature and bulk, the 
nutrition is fo copious, as to amount to a con« 
tinued augmentation : for as it is evident, that 
animals grow in all their parts, and each part 
according to all its dimenfions, in fo much, 
that even the cavities of bones increafe ; fo 
we cannot well conceive, how this can be 
done, unlefs the nutritive liquor be diftribu- 
ted through the whole body of the part, that 
is to be nourifhed and augmented : and to 
this diftribution it is requifite, that the body 
abound with pores, into which-the congru- 
ous particles of the juice may be intimately 
admitted, and, penetrating even into the in- 
nermoft recefles, may place or lodge themfelves 
inthe manner, that 1s moft convenient for the 
natural increafe of the part. But the more 
particular declaration of this procefs I leave 
to anatomifts and phyficians. 


C.H AP. III. 
AVING premifed, once for all, tha¢ 
in this effay I often ufe the word {kin, 
in the lax and popular fenfe of it, without 
nicely diftinguifhing the epidermis, or cuti- 
cula, called in Englith the /carf-/kin, from 
the cutis it invefts, and fticks clofely to, I 
fhall now proceed to another topic, whence 
the poroufnefs of animals may be argued ; 
namely, 
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namely, the great plenty of matter, that is 
daily carried off by fweat, and infenfible 
tranfpiration, For it is confeffed, that ‘weat 
is difcharged at the pores of the fkin; and, 
fince there is no penetration of dimenfions, 
we may fafely conclude, that the matter, that 
is not wafted by fweat, or by any other fen- 
fible way of evacuation, muft have fmall 
pores, or out-lets in the fkin, at which it 
may iffte in the form of fteams; though no- 
thing hinders, but that invifible effluvia alfo 
may evaporate at the fame pores with the 
iweat, though for want of plenty, or grols- 
nefs, or a fit difpolition in the ambient, thofe 
cffuvia be not, at the orifices of thofe pores, 
brought into lictle drops, fuch as thofe of 
{weat. 

Tuar therefore the fins of a multitude 
of animals, though they feem clofe to the 
eye, may be porous, may (as we have been 
faying) be argued in many of them from 
their fweating : but becaufe all of them have 
not been oblerved to fweat, as 1s wont to be 
particularly affirmed of dogs, we fhall add 
fome other inftances to make it probable. 

We may, fometimes, in the fmooth fkin 
of a living man difcern pores, with good 
microfcopes ; and, with one, that is none of 
the beft, we may eafily, on the infide of 
gloves, which are made but of fkins dreffed, 
difcern good ftore of thefe little out-icts, 
fometimes orderly enough ranged to make 
the fight not unpleafant. And though fome 
of them may, I think be fufpected to have 
been made By the hairs, that grew on the fkin 
before it was dreffed, yet that greater num- 
bers of them, than can be fuppofed to come 
from thence, are perforations that pals quite 
through the leather, may, not improbably, 
be fhewn, by the ufual practice of chymitts, 
to purify quick-filver, by tying it up ftrictly 
in a piece of kkl’s, or fheep’s leather, and 
then wringing it hard to force it our; by 
which means the lower furface of the leather 
will be covered with a mercurial dew or iweat, 
which will fall down and fly out, as the pores 
happen to open this, or that way, in a thick 
fhower of globules, leaving the drofs behind 
in the leather. And though when a man’s 
{kin is tanned, it is of a greater thicknefs 
than one would expect, and that, which I em- 
ployed, feemed almoft as thick as a buck- 
fkin glove; yet having had the curiofity to 
try the fame experiment with the fkin of a 
man’s arm, I found the quick-filver would 
be fqueezed out at the pores of that alfo, It 
is not neceffary, that I fhould here enquire, 
whether the little holes, unperceived by the 
naked eye, at which the fweat is difcharged, 
and perhaps the matter, that the body loofes 
by infenfible tranfpiration, gets out, be not, 
at leaft moft of them, the orifices of fmall 
excretory veffels, belonging to thofe very nu- 
merous glandules, which the excellent anato- 
mifts Stexo and Malpighi are faid to have 
difcovered beneath the cuticula, and which, 
for their {mallnefs and fhape, have been called 
glandule milliares : I need not, I fay, engage 


-in this enquiry, fince, according to this in- 
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genious cpinion alfo, the fkin muft be al- 
lowed a multitude of fmall perforations or 
pores, and that is fufficient for my purpole, 
from whencefoever this porofity proceeds in 
a man?s fkin. For the next obfervation will 
fhew, that fome membranes of animals may 
give paflage to tranfpiréd matter, without 
being perforated by the excretory veffels of 
elandules. 

Tue membranes, or fkins, under the fhells 
of hens eggs, though they ke very thin, are 
of a contexture very fine and cloie, as may 
be confirmed by their refifting the fharp 
corpufcles of vinegar; and yct, that not 
only thefe fkins; but the fhells that cover 
them, are porous, may be inferred from the 
experiments I made of keeping them ful- 
pended for a good while, and careftilly coun- 
terpoifed in good fcales; for by theie it ap- 
peared, that the eggs did, from time to time, 
maniteftly lofe in weight; which could not 
reafonably be imputed but to an invilible trar- 
fpiration, the rather, becauie ufually in cggs, 
that have been kept long, there will be, at 
one end, a cavity, which is wont to Increaic 
with their age, and is made by the fhrinking 
of the membrane from the fhell, to accom- 
medate itfelf to the diminifhed quantity of 
matter, that remains to be involved by it, 

Wuewn I confider the pienty of matter, 
that is wont to be difcharged daily by infen- 
fible perfpiration, efpecially in healthtful men, 
that exercife themfelves moderately, I can- 
not but think it probable, that tae minute 
pores, that fuffice for the carrying off io 

such matter, are very numerous, and are 
much more fo than even, by the multitude of 
drops of fweat, that ferve to wet the fkin, 
men are wont to imagine. For Sas<forzus, 
in his excellent tittle tract de medicina flatica, 
affirms, that what is barely carried off by in- 
fenfible tranfpiration does ordinarily amount 
to more, that is, diminifhes more the weight 
of a man’s body, than all the vifible excre- 
ments (whether grofs or liquid) put together, 
Aph. vi, He adds, if the meat and drink, 
taken in one day, amount to the weight of 
eight pound, the infenfible tranfpiraticn or- 
dinarily amounts to five pounds, or there- 
abouts : and clfewhere days, that fometimes, 
in the fpace of twenty-four hours, in the 
winter time, a healthy body may exhale fifty 
ounces, or more. And fome trials, that I 
have carefully made upon myfelf, added to 
fome others of a very curious as well as great 
prince, that made ufe of a like inftrument, 
and did me the honour to acquaint me with 
the events, gave me no caule to reject Sanc- 
torius’s observations, confidering the diffe- 
rence, in point of heat, between the climate 
of Italy, where he writ, and that of Lig- 
land, where ours were made: only I fear 
there has been committed an overfight by 
thofe many, that afcribe all the decrement of 
weight, that is not referrible to the groffer 
excrements, to what tranfpires at the pores 
of the vifible parts of the fkin, without ta- | 
king notice of that great plenty of {teams, 
that is in expirations difcharged through the 
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windpipe by the lungs, and appear manifeft 
to the eye itfelf, in frofty weather; though 
they may be prefumed to be then lefs copious, 
than thofe invifible ones, that are emitted in 
fummer, when the ambient air is much 
warmer, But though I look upon the 
windpipe as the great chimney of the body, 
in comparifon of thofe little chimnies (if I 
may fo call them) in the fkin, at which the 
matter, that is walted by perfpiration, is emit- 
ted; yet the number cf thefe little vents is 
fo very great, that the fuliginous exhalations, 
that fteal cut at them, cannot but be very 
confiderable. Befides that thofe, that are 
difcharged at the a/pera arteria, do proba- 
bly, at leaft for the moft part, iffue cut at 
the latent pores of the membranes, that inveft 
the lungs; which membranes may be looked 
upon as external parts of the body, in refe- 
rence to the air, though not in reference to 
cur fight. But, to return to our eggs, we 
may fafely allow a very great evacuation to 
be made at the pores of the fkin in man, 
who is a fanguincous and hot animal, fince 
we fce, that even eggs, that are ftill actually 
cold, tranfpire. And I elfewhere mention 
the copious tranfpiration even of frogs, that 
are always cold to the touch, and the decre- 
ment in weight of fome animals, foon after 
they are {trangled or fuffocated, when their 
vital heat being extinét, no more fumes are 
emitted by expirations at the wind-pipe. To 
which figns may be added the trivial experi- 
ment of holding, in warm weather, the palp 
of one’s finger, as near as one can without 
contact, to fome cold and folid fmooth body, 
as to a piece of polifhed fteel or filver 5 for 
you will often times fee this body prefently 
fullicd or over-caft with the invifible fteams, 
that iffue out of the pores of the finger, and 
are, by the cold and fmooth furtace of the 
body, condenfed into vifible fteams, that do, 
as it were, cloud that furface, but, upon 
the removal of the finger, quickly fly off, 
and leave it bright again. 

Tue pervioufnefs of the fkin outwards 
may, not improbably, be argued from the 
quicknefs wherewith fome medicines take 
away fome black and blue difcolorations of 
the fkin, that happen upon fome lighter 
{troke, or other contufions. For, fince thefe 
preternatural and unfightly colours are wont, 
by phyficians, to be imputed to fome {mall 
portions of blood, that, upon the contufion, 
is forced out of the capillary veffels, that lye 
beneath the furface of it, and, being extra- 
vafated, are obliged to ftagnate there ; it 
{ems very likely, that if a powerful medi- 
cine do quickly remove the difcoloration , 
that work is performed by attenuating, and 
diffolving, and agitating the matter, and dif- 
pofing it to tranfpire through the cutaneous 
pores, though perhaps, when it is thus chan- 
ged, fome part of it may be imbibed again 
by the capillary veffels, and fo, by the circu- 
lation, carried into the mafs of blood. Now, 
that there are medicines, that will {peedily 
work upon fuch black and blue marks, the 
books and practice of phyficians and chirur- 
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geons will oblige us to admit. Helmont talks 
much of the great virtue of white briony 
root, in fuch cafes; and a notable experi- 
ment made a while ago by a learned ac- 
quaintance of mine, in an odd cafe, did not 
sive Helmont the lye. And I know an emi- 
nent perfon, who having, fome while fince, 
received a ftroke by a kick of an horfe on 
his leg, a very threatning contufion, which 
made the part look black and frightful, he 
was, in a few hours, cured of the pain of 
the hurt, and freed from the black part of 
the difcoloration, by the bare application of 
the chopt leaves of hiffop, mixed with -frefh 
butter, into the form of a pultifs. 

Nor isit only the fkin, that covers the vi- 
fible parts of the body, that we judge to be 
thus porous ; but in the membranes, that in- 
veft the internal parts, we may reafonably 
fuppofe both numerous and very various 
pores, according to the exigency of their 
peculiar and different functions or offices, 
For the two firft caufes of porofity, men- 
tioned in this effay, are as well applicable to 
the membranes, that cover the internal parts, 
as the liver, the ipleen, &c. as to the exter- 
nal fkin, or membrane, that covers the limbs; 
and, in fome refpects, the tranfpiration through 


fuch pores feems more advantaged, than that 


through the pores of the furface of the body ; 
fince the parts that environ the fpleen, liver, 
kidneys, €8¢, in man, are hot, in comparifon of 
the ambient air, and being alfo wet, which the 
air is not, the laxity of the pores of the in- 
ternal parts is doubly befriended. And per- 
haps it may be allowable to conceive, both 
the fkin, that covers the limbs, and the mem- 
branes, that inveft the internal parts of the 
body, to be like worfted ftockings, waft- 
coats, €8¢. which, in their ordinary ftate, 
have a kind of continuity, but, upon occa- 
fion, can have their pores every way en- 
larged and ftretched, in this or that manner, 
as the agents, that work on them determine 
them to be. This may be confirmed by 
what we manifeftly fee in the finer fort ot 
leather, as that of kid or lamb, and by the 
latent pores, that may be opened in fheep’s- 
Ieather, and man’s leather, by the preflure 
of included quick-filver. 

Tus porofity of a living man’s fkin, and 
other membranes, though internal ones, will 
the more eafily be affented to, if it appear, 
that fuch thick and grofs membranes, as the 
urinary bladders of dead animals, are porous, 
and penetrable even by water. This we 
tried, by putting fome falt of tartar in a clean 
well dried bladder, (which ought to be after- 
wards tied up clofe in the neck, left the effect 
fhould be afcribed to the moift air) and leav- 
ing the lower part of the bladder, as far as 
the falt reached, immerfed 11 common wa- 
ter, whofe particles, by degrees, infinuated 
themfelves into the pores of the bladder in 
plenty enough to refolve the falt of tartar 
into a liquor. And, that it may not be iaid, 
that the acrimony of the falt, by fretting the 
bladder, made way for the corpufcles of the 
water, I fhall add, that the experiment fuc- 
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ceeded, but much more flowly, when we 
tried it with fugar inftead of falt of tartar. 
And there are fome, who pretend, that cer- 
tain fyrups made this flovenly way, which 
they would have pafs fora fecret, are very 
much preferable to thofe made of common 
water. 

Tuat the films, that line the fhells of eggs, 
are of a very clofe texture, feems probable, 
as by other things, fo by their refifting fome 
liquors fharp enough to corrode the fhell ; 
and yet, that fuch membranes are pervious to 
liquors, that are none of the moft fubtile of 
all, we found by the enfuing experiment. 
This was made by taking an ordinary hen’s 
ego, and keeping it for two or three days in 
diftilled vinegar, or in {trong crude vinegar ; 
for then taking it out of the liquor, and wi- 
ping it well, it was vifibly, and not incon- 
fiderably, fwelled, which I concluded to be 
from the ingrefs of fome particles of the li- 
quors at the pores of the fkins, that inveft 
the white of the ecg; for we found nothing 
broken, though we made the trial more than 
once. And to be fatisfied, that the manifeft 
éxpanfion proceeded from fome other caufe, 
than the mere dilatation of the white, or 
yolk, or both, we compared the weight of 
the egg, after it was taken out and well 
wiped, with that, which hed been taken be- 
fore it was put into the menftruum, and 
found the egg, notwithftanding the lofs of 
the fhell, to be confiderably heavier, than it 
was before its immerfion. 

I suauu add, on this occafion, that by a 
more unlikely way, than that newly recited, 
both the egg, fhell and lining of an egg, may 
be penetrated: for, notwithftanding the fine 
and clofe contexture of the membranes, that 
inveft the eggs, the Chinefes have a way of 
falting them in the fhel}, as I have been af- 
fured both by Englifs and Dutch merchants 
trading to the Eaft-Indies. And in one of 
the Dutch journals fent by the council of 
Batavia to their principals in Holland, and in- 
tercepted by an Exglifh man of war, I met 
with divers accounts of great numbers of 
falred eggs, that were fuch or fuch a day of 
fuch a month brought in by fea to Batavia or 
other ports, Long after which time meet- 
ing with an ingenious phyjlician, that lived in 
Batavia, 1 learned by enquiry from him, 
that it is very true, that fuch eggs are fre- 
quently met with in thofe parts ; he having 
divers times eaten of them there, fome, that 
he judged to have been either boiled or roaft- 
ed before they were falted, and others, that 
Were raw, when they came to be dreffed for 
him, but yet retained a briny tafte. And, 
though the merchants I enquired of could 
not tell me, what way the Chinefe employed to 
falt their eggs, without making them unfit 
for common ufe ; yet, by atrial, made with 
clay and brine, in which I kept the eggs for 
a competent time, I was perfwaded, that it 
was poffible the Chinefe fhould have the art 
afcribed to them :- for upon the-breaking of 
an egg coated with clay, after it had lain for 


_ acompetent time in brine, I found its tafte 
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confiderably falt; but was, by I know not 
what accident, hindered frotn profecuting 
the experiment and endeavouring to make it 
more practicable and ufeful. 

I kwew a phyfician of more learning than 
virtue, who, being tormented with a violent 
and obftinate cholic of a peculiar kind, was 
wont to relieve himfelf by clyfters of fack ; 
though he ufually found, that, not long after 
he had taken any of them, they would make 
him giddy, and fuddle him, as he himfelf 
confefied to me. But, upon this inftance 
I Jay not much weight, and lefs upon what 
was an{wered me by a great chirurgeon, who 
having practifed his art in the Veft-Indies, 
and being afked by me, whether he had noc 
dreffed wounds and ulcers with the recent 
juice of tobacco (a plant I ufe to keep grow- 
ing in my garden for its excellent virtues in 
cuts, burns, and tumors,) and whether, if 
he employed it, he did not find it emetic ; 
he told me, among other things, that having 
divers times dreffed with this juice a {mall 
ulcer in a woman’s leg, the patient foon af- 
ter the application would grow fick, and 
have her ftomach turned, or actually vomit, 
But, as I was faying, on this inftance I lay 
no ftrefs, becaufe the corpufcles of the to- 
bacco might probably enough get in at the 
{mall orifices of fome corroded veffels, and fo 
be conveyed inwards, rather by the help of 


the circulation of the blood, than on the ac- 


count of the poroufnefs of the parts. And, 
therefore, I fhall rather mention what has 
been related to me by an eminent phyfician 
of the famous college of London ; namely, 
that he had divers times given himfelf a vo- 
init, byacertain application of decocted tobacco 
to his wrifts and fome other external parts : 
which brings into my mind, what is affirmed 
to have been oblerved in fome children, that 
have fcabbed heads, who have been made 
drunk by the application of clothes or 
fpunges wetted in infufion of tobacco, or of 
{trong liquors, and applied to the pirt af- 
fected : though, in this cafe, the inebriat- 
ing particles may be fufpected to have got in, 
not at the meer pores, but rather at the ori- 
fices of the capillary veffels, that were made 
acceflible by fuch little folutions of conti- 
nuity, as are feldom wanting in fcabby heads, 
Tuat children may be purged by out- 
ward applications, is afferted by fome phyfi- 
cians; and an experienced perfon of that 
number has affirmed to me, that he can al- 
moft conftantly do it by a plaifter. But it 
is more confiderable, what was related to: me 
by aneminent virtuofo, who being indifpofed 
to believe fuch things, a while before he told 
me the ftory, was defired by a curious perfon 
to fhew him his hand; which the relator hav- 
ing done, the other took it in his hand, 
which was moiftened (as was afterwards con- 
feffed) with a kind of fubtile chymical oil, 
but fo flightly, that the relator fcarce minded 
it; till fome time after, when he found him- 
felf preffed with a motion like that, which 
a purge would have given him ; forthe other 
thereupon fmiling, my acquaintance began 
to 
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to fufp2é what the matter might be, and was 
in a fhort time purged four times, without 
griping, or other pain or difcompofure. But, 
to return to the poroufnefs of membranes, it 
may ferve to make way for your admitting it, 
to obferve, that though lute-ftrings be but 
ropes of fibres (which are at leaft the chief 
parts, that membranes confift of ) dead, cold 
and {tiff ; yet, when the lute is in tune, they 
will fometimes in wet weather {well fo forci- 
bly, as with noife and violence to break; 
which proceeds from the copious ingrefs of 
moift vapours into their pores, whereby they 
dre not only fhortened, but, as I have tried in 
nice fcales, made manifeftly heavier. - 

Tue porofity of the internal parts of ani- 
mals by both the forementioned ways, (viz. 
of emiffion and reception of corpufcles,) may 
be confirmed by the things, that happen in fome 
of the metaftafes or tranflations (as the phy- 
ficians call them) of the morbific matter in dif- 
éated bodies. It is known to them, that are any 
thing converfant with hofpitals, or the obfer- 
vations of phyficians, that there do not feldom 
occur in difeafes fudden removes of the mat- 
ter, that caufed them, from one part to ano- 
ther, according to the nature and functions 
of which, there may emerge a new difeafe, 
more or Jefs dangerous than the former, as 
the invaded part is more or lefs noble, Thus 
oftentimes the matter, which in the fangui- 
ferous veffels produced a fever, being dif- 
charged upon fome internal parts of the head, 
produces a delirrum or phrenitis ; in the lat- 
ter of which I have fomewhat wondered to 
fee the patient’s water fo like that of a per- 
fon without a fever : the fame febrile matter, 
either by a deviation of nature, or medicines 
improper or unfkilfully given, 1s difcharged 
fometimes upon the pleura, or membrane, 
that lines the fides of the cheft, fomettmes 
upon the throat, fometimes upon the guts ; 
and caufés in the firft cafe a pleurify, in the 
fecond a fquinancy, and in the third a flux 
for the moft part dyfenterical. But, becaufe 
I fuppofe, that many, if not moft, of thefe 
tranflations of peccant humours are made 
by the help of the circulation of the blood, 
I forbore at the beginning of this fection to 
fpeak in general terms, when I mentioned 
them in reference to the poroufnefs of the in- 
ternal parts of the body, and contented my- 
felf to intimate, that fome of them may ferve 
to confirm that porofity. 

Tus will not, perhaps, feem improba- 
ble, if we confider, thar it is in effect already 
proved by the fame arguments, by’ which 
we have fhewn, that both the fkin and the 
internal membranes are furnifhed with pores, 
permeable by particles, whofe fhape and fize 
are correfpondent to them. For we may 
thence probably deduce, that when a mor- 
bific matter, whether in the form of liquor, 
or of exhalations, chances to have corpufcles 
fuited to the pores of this or that part of the 
body, it may, by a concourfe of circum- 
{tances, be determined to invade it, and fo 
diflodge from its former receptacle, and ex- 
cite diforders in the part it removes to. 
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NOTHER thing, whence the porofity 
of animals may be argued, is their 
taking in of effluvia from without : for thefe 
cannot get into the internal parts of the body; 
to perform their operations there; without 
penetrating the fkin, and confequently enter- 
ing the pores of It. 


Now, that things outwardly applied to 


the body: may, without wounding the fkin, 
be conveyed to the internal parts, there ‘are 
many things, that argue. 

Awp firft, it has been obferved in fome 
perfons, (for all are not equally difpofed to 
admit the action of particular poifons) that 
cantharides being externally applied by chi- 
rurgeons or phyficians, may foon, and be- 
fore they break the fkin, produce great dif- 
orders in the urinary paffages, and fometimes 
caufe bloody water. And, I remember, 
that having once had a bliftering plaifter 
applied by a fkilful chirurgeon between my 
fhoulders, though I knew not, that there 
were any cantharides at all mixed with the 
other ingredients, yet it gave me about the 
neck of my bladder one of the fenfibleft pains 


I had ever felt, and forced me to fend for - 


help at a very unfeafonable time of night. 
Tue poroufnefs of the fkin may be alfo 
argued from divers of the effects, even of 
milder plaifters. For, though fome plaifters 
may operate, as they clofely ftick to the fkin, 
and hinder perfpiration from within, and 
fence the part from the external cold ; yet, 
it will {carce be denied, that many of them 
have notable effects upon other accounts, 
whereof none 1s fo likely and confiderable, as 
the copious ingrefs of the corpufcles of the 
plaifter, that enter at the pores of the fkin, 
and being oncé got in, act according to their 
refpective natures and virtues. The like may 
be faid of ointments, whofe operations, efpe- 
cially on children (whofe fkin ts ordinarily 


_more foft and lax) are fometimes very nota- 


ble. And I have known confiderable things 
performed by them, in an internal difeafe of 
grown men, where I fhould {carce have ex- 
pected a vegetable ointment fhould perform 
fo much : I fay, a vegetable ointment, for it 
it is vulgarly known, that by mercurial oint- 


‘ments falivation may be excited ; and fome- 


times, againft the phyfician’s will, the cor- 
pufcles of the quickfilver get fo far into the 
body, that he is not able to get them out 
again, 

“Wuar we lately faid of plaifters may be 
applied to thofe, that phyficians call pericarpia, 
or wrift-bands ; the better fort of which, 
though fometimes ineffectual, are oftentimes 
fucceisful in ftopping fits of agues, as I have 
frequently found in a mixturé, elfewhere 
mentioned, of currans, hops, bay-falt well 
beaten together ; by which, by God’s blef- 
fing, many, and I among others, have been 
freed from fimple tertians, and either double 
tertians or quotidians. 
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Tue argument of the porofity of animals, 
drawn from thofe things, that get in through 
their fkins without breaking or wounding 
them, may be much ftrengthned, if it can be 
made appear, that thofe phyficians do not 
deceive us, who afcribe fenfible operations 
and virtues to things externally applied in 
fo loofe a way, that they do not fo much as 
ftick to the skin, or perhaps immediately 
touch it 5 fuch as fome call Periapta and Ap- 
penja, divers of which are beft known among 
us by the name of amulets ; fuch as are tlie 
quills containing quickfilver or arfenick, that 
fome hang about their necks, and wear under 
their fhirts, againft the plague and other con- 
tagious difeafes ; and the blondftunes, that 
others wear againft haemorrhages ; and the 
ftone, which the women ule in the Eaft-Indies, 
for a quite contrary effect, in obftruétione men- 
fium, That many of thefe external medicines 
aniwer not the promifes of thofe, that extol 
them, having fome of them no fenfible opera- 
tion at all, and others no confiderable one, 
experience has affured judicious obfervers ; 
but that fome of them, efpecially on fome 
patients, may have confiderable, not to fay. 
admirable, operations, I confefs, miyfelf, 
by other motives, as well as authority, to be 
perfuaded. Having been one fummer fre- 
quently fubject to bleed at the nofe, and re- 
duced to employ feveral remedies to. check 
that diftemper ; that, which I found the 
moit etfectual to ftanch the blood, was fome 
mofs of a dead man’s fkull (fent for a prefent 
out of Ireland, where it is far Jefs rare, than 
in moft other countries) though it did but 
touch my fkin, till the herb was a little warm- 
ed by it. And, though J remember not, 
that I have known any great matter done to 
ftop hemorrhages by the bare outward ap- 
plication of other blood-ftones ; yet, of one, 
that looked almoft like anagate, Iadmired the 
effects, efpecially upon a young and extraor- 
dinary fanguin perfon. To which I fhall add 
a memorable thing, communicated to the 
experienced Zwelfer by the chief phyfician of 
the ftates of Moravia: for this learned man, 
whom he extols for a great phyfician and 
philofopher, affures him, that having pre- 
pared fome trochifcks of toads, according to 
Helmont?s way, (which I remember I alfo 
was follicitous to prepare, but had not occa- 
fion to make trial of their virtue,) he not 
only found, that, being worn as amulets, they 
preferved him and all his domeftics and 
friends from the plague (though ‘he daily 
vificed the infected) but that having caufed 
thefe trochifcks to be put upon the plague 
fores of feveral perfons, none of them died, 
but the venom of the peftilential carbuncles 
was thereby fo weakened, that the ulcers werc 
afterward eafily cured by vulgar remedies. 

AND now, as to the difficulty, which I 
acknowledge not to be fmall, to conceive, 
how bodies, actually cold, can emit effluvia, 
capable of penetrating (without moiftening 
it) a membrane of fo clofe a contexture, as a 
man’s fkin; I fuppofe it will be much lef- 
fened in the objector’s ‘opinion, -by what he 
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will meet with hereafter about the pores of 
Lodies, and the figures of corpuicles. For, 
f{ippofing thefe to be congruous, it will not 
fcem incredible, that the effuvia of amulets 
fhould, in tract of time, get paffage through 
the pores of the fkin of a living body. And, 
to make this the more probable, I will giv 
an inftance in the fkin of a dead animal. 
And, becaufe this requires a liquor I much 
employ in thefe trials about porology, though 
I have many years fince, in another traét, 
taught how to make it for another purpcete ; 
yet I fhall here repeat, that it is made by 
exactly mingling flower cf brimftone, pow- 
dered fa] armoniac, and good guick-lime, in 
equal quantities, fave that, if the guick-lime 
be not very dry and good, a fourth or fifth 
part muft be fuperadded ; for thefe being 
mimbly mixed, and diftilled by decrees cf fire 
in a retort, till the fand be at length brought 
to be almoft red hot, there will come over a 
{moking {pirit, which muft be kept very care- 
fully ttopt, and which, for diftinGion’s fake, 
Talfo ufe to call the permeating menftruum 
or liquor, and its expirations the penetrant, 
or permeating fumes, 
AnD now you will eafily underftand the 
experiment I was about to mention, which 
was this; we took a very clean piece cf ps- 
lifhed copper, in want of which one of filver 
will ferve the turn, and having lapt it lp ina 
piece of either lamb’s or fheep’s leather, {fo 
that it was every way inclofed, we then held 
it over the orifice of the vial, that contained 
the fpirit, at a pretty diftance from the li- 
quor, whole fumes, neverthelefs, did quickly 
(perhaps in a minute of an hour or lef) per- 
vade the pores of the leather, and operate 
upon the incliided metal, as appeared by the 
deep and lafting tinéture it had given to the 
lower furtace of it, though the Inte: pofed 
leather itfelf was not deprived of its white- 
nefs, nor at all fenfibly difcoloured; how- 
ever, it {melt of the fulphureous fteame, that 
had invaded it, And, if I mifremember 
not, the fame experiment fucceeded, though 
fomewhat more flowly, when a double lea- 
ther was interpofed between the fumes and a 
new piece of copper coin. This will be 
thought. the lefs {trange, when I thall come 
to fome other inftances of the penetrancy of 
thefe {pirits. In the mean while I leave it 
to be confidered, whether this may not fug- 
gect fome conjecture at that ftrange phaeno- 
menon, which is recorded by authors of good 
repute, that fometimes in great thunders the 
lightening, among other operations, has 
been found to have manifeftly difcoloured 
men’s money, without burning the purfes or 
pockets wherein it lay. For in our experi- 
ment, the fleains, that in a trice pervadcd tlie 
leather, the moft ufual matter whereof purtes 
are made, were fulphureous, as the fmell ar- 
gues, that thofe, which accompany the fulmer, 
are wont to be; and whereas thefe, when 
they invade bodies, are ufually very hor, 
ouis operated, when the liquor, that emitted 
them, was actuallycold. And, if it be faid, 
that fometimes their money has been found 
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in a purfe or bag. And another doctor of © 


diicoloured in their pockets, who were not 
ftruck by the fulmen, but had it only pafs 
near them, it may be objected; that though 
the intire body, whether fluid or folid, if 
there be any of this latter kind, that is in La- 
tin called fulmen (for our Englifh word, thun- 
derbolt, feems not fo applicable to a fluid) 
did not touch them, yet it might {catter 
fteams enough round about it, to caufe the 
phznomenon. - For confirmation of which I 
fhall take notice, that a confiderable perfon 
of my acquaintance having had the curiofity 
to afcend a burning mountain in America, 
till the fulphureous {teams grew too offenfive 
to him, he told me, that, among other ope- 
rations he obferved them to have upon him, 
one was, that he found the money he had 
about him turned of a black and dirty colour, 
fuch as I have obferved our fulphureous 
{teams often give both to copper and to fil- 
ver coins, But whether or no our fpirits will 
jultify the conjeture they invited me to 
mention, at leaft their fo eafily pervading the 
fkin of a dead animal may make it probable, 
that the fkin of a living man may be eafily 
penetrated by external fteams, whofe ap- 
proach the eye doves not perceive, and whofe 
operations, though not inconfiderable, may 
therefore -be unfuipected. I leave to phyfi- 
cians to confider, what ufe may be made of 
this obfervation, in reference to the propaga- 
tion of contagious difeafes by the contact of 
infected air, diftinét trom the refpiration of 
it, and by the penetration of the fteams, that, 
iffuing from divers bodies, invade the fkin, 
and may perhaps be capable of operations, 
either hurtful or friendly, that are not ufually 
fufpected to proceed from fuch caufes, and 
are therefore mifafcribed to others. And, 
on this occafion, it will not be impertinent 
to add, that by hanging up fheep’s leather or 
lamb’s leather in the free air, the vapours of 
it would fo infinuate themfelves into the pores 
in wet weather, that a moderate degree of 
moifture in the air would add to it a not in- 
confiderable weight, of which dry weather, 
whether hot or cold, would deprive tt, 


CHAP. V. 


I Musr not in this place omit fome in- 
{tances very proper to manifeft the pe- 
netrablenefs of membranes to fumes themfelves, 
if they be fubtile enough for their pores, or 
correfpondent enough to them. 

Amonc the obfervations publifhed by phy- 
ficians, I have met with fome, by which it 
appears, that cantharides may have great ef- 
fects upon the internal parts of the body, 
though they do not fo much as touch the 
fkin, but are placed at fome diftance from it, 
fo that their effuvia muft be tranfmitted 


obfervatio-through other bodies before they can pene- 
Bie ‘b-eyate that.. The learned Michael Pafchalius 


mentions a chirurgeon, who was twice 

brought to void much blood with his urine, 

by fome Spanifh flies, that he carried about 
Vou, IV. 


note relates of another perfon, that came to 
complain to him, that he piffed blood, hav- 
ing carried about with him cantharides; 
though in his pockets and adds; that a like 
cafe was recounted to him by Helideus, 
whom he calls an eminent Bolognian phyfi- 
cian, 

We fee, that in linnen cloth; the finer and 
more flender the threads are; the clofer and 
lefs porous, ceteris paribus; the linnen is : 
by analogy to which one may efteem the 
thin film, that lines the fhell of an egg; to be 


‘of an exceeding clofe contexture; and yet, 


that even this film is not impervious to fome 
fumes, I have found by the following trial. 
To make this, we flowly and warily 
picked off a fufficient part of the fhell of an 
hen’s egg from the fkin, that lay juft beneath 
it, and is wont to ftick fo clofe to it, that 
their feparation, without injuring the memm- 
brane, is not eafy. In this fkin, being 
wiped, we wrapt up a flat piece of copper, 
whofe furface was made bright, that the 
change of colour might be the better feen ; 
and having kept this covered bit of plate 
over the fumes of our fmoking liquor, lately 


mentioned, for a minute or two by our guefs, | 


we unfolded the fkin, and found, as we ex- 
pected, that the lower furface of the copper, 
which was it, that had been held over the 
fumes, was turned of a very dark colour, 
which manifefted, that even fo fine and clofely 
contexed a membrane was not only, as we 
have formerly fhewn, penetrable by liquors, 
but readily pervious to our fulphureous ex- 
halations, though thefe were probably but 
faintly emitted, fince the liquor they came 
from was then aétually cold. But, in mak- 
ing the trial, it is fit to hold (as we did in 
that newly recited) the membrane againft 
the light, to fee if it be intire, and have ef- 
caped all thofe little lacerations, that are 
hardly avoidable in fevering it from the fhell 
it {ticks fo clofe to. If this caution be neg- 
lected, it is eafy to be impofed on, by over- 
looking fome litcle holes, that are not eafily 
difcerned when one looks down upon the 
fkin, and yet may be fufficient to make the 


_ experiment deceitful : but, though, when it 


is well made, it is a notable confirmation of 
the doctrine endeavoured to be eftablifhed in 
this paper, yet, I fhall now fubjoin a more 

confiderable inftance to the fame purpofe. 
Tue poroufnefs of the internal membranes 
of the body will be more eafily granted, if 
it be confidered, that either the liquors, or 
the moift exhalations, whofe action is pro- 
moted by the natural heat of the parts, keeps 
them conftantly wet or moift, and thereby- 
renders them more lax, and more penetrablé 
by fubtle fpirits or other corpufcles, In fa- 
vour of this reflection I made the following 
experiment. We took a piece of a dried 
urinary bladder, which was judged to have 
been a calf’s; and having lapt it about a new 
piece of filver coin, fo that the bladder was 
fingle, where it covered the lower fide of the 
piece, we kept it for divers minutes, by gueds,, 
Tii over 
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over the fpirituous furnes of our often men- 
tioned permeating liquor, but could .not per- 
ceive, that the coin was thereby at all affected 
or tarnifhed + whente we concluded, that 
the pores of the dry bladder were too clofe 
and narrow, to give paflage to the expira- 
tions of the fenftruum. But prefuming, 
that moilture would fomewhat relax them, 
with another piece of the farne bladder, made 
limber, by being a little wetted in common 
water, ‘we lapt up another like piece of new 
ccin, as we had done the former, and kept it 
at the fame diftance, as before, from the li- 
quor, but not for fo long atime: for after 
about two minutes, by guefs, we removed 
ard took out the piece, and, as we expected, 
found much of its lower furface (that regard- 
ed the liquor) .deeply difcoloured. Which 
experiment willnot only juftify, what I lately 
faid, of the greater laxity of moift than of dry 
membranes, but will be thought no mean confir- 
mation of what.is in this eflay delivered a- 
bout the porofity of smembranes; fince the 
urinary bladder~ does, as anatomifts well 
know, confift of more than one membrane, 
though rhey ftick fo clofe together, as to ap- 
pear but one to the eye. And this bladder 
Was {peedily penetrated by the fumes, that our 
liquor emitted in exceeding cold and frofty 
weather, though the bladder itfelf was not 
in the warm body of the live animal, but 
had been fo long kept dried and cold, that 
probably the moifture it introduced in fcarce 
One minute of an hour could not reftore it 
to the laxity it had, whilft it was a part of 
the living calf, | 
One of the notableft initances I ever met 
with of the porofity of the internal mem- 
branes of the human body, was afforded me 
by that Britifb nobleman, of whom our fa- 
mous Hervey tells a memorable, not to fay 
matchlefs ftory. This gentleman, having in his 
youth, by an accident, which that doctor re- 
lates, had a great and lafting perforation 
made in his thorax, at which the motion of 
his heart could be directly perceived, did not 
only out-live the accident, but grew a ftrong 
and fomewhat corpulent man ; and fo robutt, 
as well as gallant, that he afterwards was a 
{oldier, and had the honour to command a 
body of an army for the king. This earl of 
Mount-Alexander (for that was his laft ttle) 
having married one of my neareift kinfwo- 
men, and having been told, that I was very 
defirous to fee, what I had heard fuch ftrange 
things of, very obligingly came, ata fit time 
to give me that fatistaction, In order to which 
he removed that, which covered the wide ori- 
fice of his hurt, and gave me the opportu- 
nity of looking into his thorax, and of dif- 
cerning there the motions of the cone, as 
they call it, or mucro of the heart, But 
theie things I mention but upon the bye, and 
becaufe of the ftrangenefs of the fact; the 
thing I principally intended relates to my 
prefent argument. Having then made feve- 
ral inquiries fit for my purpofe, his lordfhip 
told me, that, when he did, as he was wont 
:9 do from time to time, (though not every 
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day) inject with a fyringe fome-actually warrii 
medicated liquor into his thorax, to cleanfe 
and cherifh the parts, he fhould quickly and 


‘plainly find in his mouth the tafte and {mell 


of the drugs, wherewith the liquor had been. 
impregnated. And I further learned; that, 
whereas he conftantly wore, upon the unclofed 
part of his cheft, a filken quilt ftuffed with 
aromatic and odoriferous powders, to defend 
the neighbouring parts and keep them warm ; 
when he came, as he ufed to do after fome 
weeks, to employ a new quilt, the fragrant 
effuvia of it would mingle with his breath 
in expiration, and very fenfibly perfume it, 
not, as I declared I fufpected, upon the fcore 
of the pleafing exhalations, that might get up 
between his cloaths and his body, but that 
got into the organs of refpiration, and came 
out with his breath at his mouth, as was 
confirmed to me by a grave and judicious 
ftatefman, that happened to be then prefent, 
and knew this general very well. Other cir- 
cumftances I might add, but that I dare not 
truft my memory for them, and unhappily 
loft the paper, wherein the oddnefs of the 
things invited me to fet them down, for fear 
of forgetting them. 

TuaT part of this narrative, which re- 
lates to injections, may be much confirmed 
by what is delivered by Galen himfelf, who 
fays, that mulfum, or honeyed water, being 
injected at the orifice of wounds penetrating 
into the cavity of the thorax, has been ob- 
ferved to be in part received into the lungs, 
and difcharged out of the Afpera Arteria by 
coughing. And this he mentions, as a 
known thing, employing it as a medium, 
whereby to prove another. 

Tue mention, that has been made of the 
porofity of membranes, brings into my mind, 
what I once obferved at the diffection, made 
by fome phyficians and anatomifts, of a 
lufty foldier, that was hanged for I know 
not what crime. This man, though other- 
wife young and found, was obferved to have 
been long molefted with what they call a 
fhort dry. cough, which made us expect to 
find fomething much amifs in his lungs. 
But meeting with nothing there, we were at 
a lofs for the caufe of this cough, till coming, 
to confider the internal part of the cheft, we 
perceived fomething on one of the fides, by 
tracing of which we difcovered, that between 
the pleura and the fubftance of the intercoftal 
mufcles there was lodged a certain matter, 
of the breadth of a filver crown-piece, or 
thereabouts, of a roundifh figure, and of the 
confiftence and almoft colour of new, foft 
cheefe; which odd ftuff was concluded to 
have been the remains of fome ill cured 
pleurify, and to have tranfmitted through the 
pores of the pleura, though that be a very 
clofe membrane, fome noxious effluvia, 
which ever and anon irritated the lungs into 
an irregular and troublefome motion, and fo 
produced the cough the malefattor had been. 
molefted with. 
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CHAP. VI. 


Am well aware, that it is far lefs difficult, 
i to provethe permeablenefs of fingle’mem- 
branes, than that of fucn a part of the body, 
-as feems to be an aggregate of feveral parts, 
-whichs in tegard of their clofe adhefidn, are 
looked wpon but as one patt, to which, on 
that acéount, men commonly give a diftinét 
name: but yet there are fome phenomena, 
that feem to argue, that even fuch com- 
pounded or refulting parts, if I may fo call 
them, are not deftitute of pores; which, 
whether they be not fome of them the orifices 
of exceeding flenderand therefore unobferved 
capilla¥y veffels, I muft not now ftay, to in- 
quire. 

Wuen the cavity of the abdomen in thofe 
hydr6pical«perfons, thatate troubled ‘with an 
afcites, is filled with watet, or rather with 4 
liquor, that I have found to be much more 
vifcous; it juftly appears ftrange, that by an 
hydraSofue, or fome appropriated purging 
qnedicine; ‘great quantities of this grofs liquor 
fhould ih a fhort time be carried off by fiege, 
and perhaps alfo by urine ; though to get ittto 
the caVity of the guts, or that of either of 
the kidneys, it feems necéffary, that it per- 
meate the tunicles; and other component 
parts, of the vifcera it gets into. 

I KNow not; whethér I may, on this oc- 
¢afion, také notice of what phyficians obferve 
to occur how and then in empyema’s, that 
follow ill-conditioned pléurifies. For it has 
féveral times been ‘obferved, that upon the 
buriting of fuch impofthunies into the cavity 
of the eheft, the purulent matter hath been 
voided by fiege and urine. I hefitates as I 
was daying; whether I fhould alledge this 

henomeénon, as a proof of what I now con- 
térid fér, till it be dététmninéd, whether this 
metaftafis be made by tranfudation properly 
fo called, or by the ingref§ of the pus into 
the impérfectly clofed orifices of the veffels of 
the lungs; where being once admitted and 
mingled with the blood, they may with this 
circulating liquor arrive at the kidneys, or 
any other parts fitted to make a fecretion of 
this héterogenéous matter. 

But whatever be the reafon or manner of 
it, we find, that the Iungs do fometimes oddly 
convey things to diftant parts of the body. 
‘And if I may here mention a thing,’ cuz honos 
prafationis tft, I thall add, that I have feveral 
times obferved in myfelf, that when I had 
been an aétor, oran affiftant, in the diffeétion 
of a living dog, efpecially if his blood or 
body were rankly ftented, I fhould divers 
hours after plainty find that odour in the ex- 
crements I voided by ftege. 

A ramous chirurgeon and anatomift re- 
lates, that one; who was very ill of a dropfy 
judged to arife from a fcirrhus of the {pleen, 
coming to afk his counfel and affiftarice, 
though he judged the patient’s cafedefperate; 
yet to content him, hé ordered him to dipa 
very large fpunge in good quicklime water, 
and having fquéezed out the fuperfluotis lis 


quor, to bind it upon the région of the fpleen; 
only fhifting it from time-to time. He adds, 
that after fome months he was much fur- 
prized to reeeive a Vifit from this patient, 
with folemn thanks for his recovety ; the 
outward medicine having; it feems, refolved 
the fcirrhus, and concurred with nature to 
evacuate the hydropital humour. For the 
refolution of which hard tumour it feems ne- 
ceffary, that the fanative corpufcles of the ex- 
ternal remedy fhould at length penetrate, 
not only the epidermis, and the true cutis, 
but the mufcles themfelves of the abdomen, 
and fome other interpofed parts: 

Tuese inftances may be ftrengthened by 
an eminent obfetvation of Galez, who takes 
notice, that bones being fometimes broken, 
without piercing the fkin, that covets the part 
they belong to, when the callus is making, 
and the broken parts of the bone begin to be 
conglutinated together, a portion of that 
blood, “which had flowed to the patt affected, 
is carried to the fkin, and permieates that, fo 
as to wet and foul the dreffings or bandages, 
that are kept upon the limb affected by the 
fracture. 


CHAS VI, 


ONES, horns, and parts of the like 
fubftance, being thofe, that are granted 
to be the moft folid of the bodies of animals, 
I come, in the laft place, to fhew by parti- 
cular experiments, that thefe alfo have their 
pores: I fay, by patticular experiments, be- 
caufe, in a general way, their porofity has 
been already proved, by the fame arguments, 
from their original texture, nutrition, aug- 
mentation, &¥c. that have been employed to 
manifeft the poroufnefs of animal fubftances 
in general. 

Tuat the nails of men, as well as their 
fkins, are porous, may be gathered from 
their being eafily and permanently tinged 
with divers metalline folutions, and particu- 
larly with thofe of filver in aqua fortis, and 
gold in aqua regia; the former of which fo- 
lutions; though cold, will but too eafily tinge 
the fkin and nails it chances to touch, and 
makes fome little ftay upon, with a dark and 
blackifh colour ; which I found not, that I 
could wafh out with water, or, even with a 
far more penetrating and abfterfive liquor. 
The like durablenefs I found in the purple 
fpots; that I fometimes purpofely made on 
my nails by letting fome little drops of the 
folution of gold in aqua regia dry upon them, 
which I now and then did, to obferve the 
way of the nails growth; for if the ftain 
were madé near the root of the nail, it would 
be ftill, though very flowly, thruft on by the 
new matter, till, after fome weeks, it arrived 
to the farther end of the nail, and was fit to 
be pared off with it. But this only upon the 
by. It is more to our purpofe to take no- 
tice, that, though the menftruums employed 
in the recited experiments be of themfelves 


very 
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very acid and corrofive, yet they are fo 
changed by the metals they have diffolved, that 
they are acid no more ; the folution of filver 
being rather extreamly bitter, and that of 
gold of a kind of ftiptic tafte, almoft like 
that, which floes growing in the hedges are 
wont to be of, 

Ivory isa thing too well known to need 
to be defcribed. And, fince it is generally 
looked upon (for I have had no opportunity 
to compare it with the bones) as the folideft 
part of the vafteft of terreftrial animals, expe- 
ruments proving its porofity, will be ftrong 
prefumptions for that of the hardeft parts of 
other animals, And the poroufnefs of ivory 
may be argued from the feveral ways of dy- 
ing it with permanent colours ; for in thefe 
colorations the tinétures, that make them, 
miuft penetrate into, and be lodged in the 
fubdftance of the ivory, efpecially when the 
fubftance remains fmooth and glaffy, as I 
have divers times made it do, when I em- 
ployed fit menftruums and metalline pig- 
nents. The folution I formerly mentioned 
of filver in aqua fortis, being laid upon ivory, 
will foon give it a dark and blackith ftain, 
which is not, that I have found, to be wafhed 
‘off. I remember alfo, that I many years fince 
taught fome ingenious artificers, to adorn 


Ivory with a fine purple colour, by moiften- 


ing it with, and fuffering leifurely to dry on 
it a folution of gold made in aqua regia, 
and, if occafion required, allayed with water ; 
nor needs either of thefe folutions be applied 
hot, any more than the ivory needs to be 
heated, Both which circumftances favour 
the poroufnefs of the folid body. 

Copper diffolved in agua fortis ftains 
ivory with a bluifh colour, as I have fome- 
times feen in the hafts of knives, about whofe 
coloration, neverthelefs, another way is alfo 
employed. But I remember, that, without 
making ufe of any acid or corrofive men- 
ftruum, I have even in the cold ftained ivory 
with a fine and permanent blue like a tur- 
quois, by fuffering to dry upon it as deep a 
folution, as I could make, of crude copper, in 
an urinous fpirit, as that of fal armoniac. 

Burt, now to return to bones, their growth, 
in all their dimenfions, does, as I lately 
noted, argue their porofity ; and the marrow, 
that is found in the great hollow bones, whe- 
ther it nourifh them or no, mutt itfelf be fup- 
plied by fome alimental juice, that foaks, or 
otherways penetrates, into the cavities, that 
contain it, | 

Nor does it feem at all improbable, that 
‘blood itfelf may through {mall veffels be con- 
veyed into the very fubftance of the bone, fo 
as.that the veffels reach at leaft a little way 
in it, though perhaps the liquor they carry 
may afterwards, by imbibition, be brought to 
the more internal parts of the bone. For 
not to urge, that we manifeftly fee, that on 
each fide of the lower jaw nature has been 
careful to perforate the bones, and make a 
channel in the fubftance of it ; which chan- 
nel receives not only a larger nerve, but a vein 
and artery, to bring in and carry back blood 
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for the nourifhment of the teeth, by diftin@ 
{fprigs fent from the great branch to the par- 
ticular teeth : not to urge this, I fay, (which 
I mention but to fhew, that the opinion Iate- 
ly propofed is agreeable to a known practice 
of nature) I have been affured by eminent 
anatomifts, whom I purpofely confulted, 
that they have obferved blood-veffels to en- 
ter a great way into the fubftance of the 
larger bones; and one of them affirmed, 
that he had traced a veffel even to the great 
cavity of the bone: which I the lefs {crupled 
to admit, becaufe it has been obferved, that 
in younger animals the cavity is in great part 
furnifhed with blood, as well as marrow, and 
in thofe larger pores, whereof many are found 
in the more fpungy fubftance of divers bones, 
blood has been obferved to have been lodged, 
as alfo in the fpungy part of the fkull, that 
lies between the two tables, as I have been 
affured by fkilful eye-witneffes, 

Tue blacknefsalfo, that bones acquire,when 
put into a competent heat, and a peculiar kind 
of fatnefs, which they may by heat be made to 
afford, fhew, that they harbour, even in their in- 
ternal parts, ftore of unctuous particles, fepara- 
ble from the folid fubftance, (which {till retains 
its fhape and continues {folid) in whofe pores 
they may thereby be argued to have been 
lodged, The lightnefs of bones, even when 
their cavity is acceffible to air and water, is 
alfo a great fign of their porofity: and fo is 
their being corroded by tinging liquors, if 
they be penetrative and well applied. 
know not, whether I fhould add on this vc- 
cafion, that having taken calcined and pulve- 
rized bones, fuch as we ufed to make our cu- 
‘pas of, and, after having given them a good 

eat, kept them for fome time in the air, 
but in a well covered place, I found the im- 
bibed moifture of the air to have manifeftly 
increafed their weight ; and that, I alfo ob- 
ferved, ina curious fkeleton, where the bones 
were kept together by wires, inftead of other 
ligaments, that though I kept it in a well 
covered place, not far from a kitchen fire, . 
yet in very moift weather the bones feemed 
to fwell, fince thofe joints, that were eafy to 
be bent in dry weather, and that after feveral 
manners, would grow {tiff and refractory, and 
indifpofed to be put into fuch motions, when 
the weather was confiderably wet. Thefe 
particulars (as I was faying) I am fomewhar 
doubtful, whether I fhould here infert, be- 
caufe one may fufpect the phenomena may 
proceed rather from fomewhat elfe, than the 
imbibed moifture of the air; and yet, I 
would not omit to mention thefe obfervati- 
ons, becaufe I do not yet fee any caufe, to 
which they may more probably (or indeed fo 
probably) be affigned. 

Awp, on this occafion, I fhall fubjoin 
fome obfervations made on large and folid 
ox bones, which in one of my note books I 
find thus regiftred, Nov. 15. We weighed 
two [entire or unbroken} marrow bones, 
and found the one to weigh Zxxix. + 3fs, 
and the other %xxiv. + ziv. + 30 gr. Nov. 
24. the former weighed Zxxix. + svi. am 
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the latter Zxxv. -+ gi. + gogr. Dec. 28. 
the former weighed Zxxix. -b 51): 55 gr, and 
the latter 3xxiv. + 5vil. + 39 gr. June 7. 
of the following year, the former weighed 
Zxxix. + 3ij. and the latter Zxxiv. -> 3Vvij. 
By which obfervations; purpofely made at dif- 
fering times of the year; and in very good 
{cales, it feems, that bones do plentifully e- 
nough imbibe the exhalations of the air, and 
emir them again, together with fome of their 
own, according as the ambient happens to 
be difpofed. And thefe alterations argue the 
bones to abound with pores, fince the exter- 
nal fteams muft have pores to receive them, 
and the effluvia muft, upon their recefs, leave 
pores behind them. _ 

I conress, that to think (as, with fome 
anatomifts, I lately feemed to do) that bones 
themfelves admit into their fubftance veffels 
capable of conveying a nutritive liquor, we 
muft fuppofe thofe veffels extremely flender : 
but, that it is not only poffible, but fome- 
what credible there may be fuch, I am in- 
duced to think by what is known to happen 
in that difeafe, which, from the country - it 
moft infefts, is called the Piica Polonica, For, 
though one would think, that the hairs of 
men are much too flender to have cavities in 
them capable of vifible liquors ; and though 
I have found it very difficult, even with a 
good microfcope, to perceive any cavities in 
the hair of a man tranfverfly cut ; yet, not 
only fome other writers of good note, but the 
judicious Sennertus himfelf, deliver, that in 
this difeafe (of which he particularly treats) 
it has been obferved, that if the patients 
caufe the intangled hair to be cut, as they 
fometimes do, by reafon of its naftinefs or 
unflightlinefs, they are not only thereby ‘en- 
dangered, but fometimes the fingle hairs will 
actually bleed, where the ends have been cut 
off ; fo that fo thick a liquor, asblood, may be 
conveyed through veffels, that can at moft 
be but in a proper fenfe capillary, and muft 
be far lefs than hairs, if their perforations be 
like thofe, by which many plants have their 
nourifhment conveyed tothem, or fuch as are 
obvious in divers canes, which, being: cut 
quite thrcugh tranfverfly, difcover a multi- 
tude of diftinét pores, that, by fome experi- 
ments one may be induced to guefs, reach 
all along, and make the cane like a cylin- 
drical bundle of minute pipes; or rather a 
multitude of fmall cavities, that perforate 
from end to end the parenchyma, or fub- 
ftance analogous to it, that gives them fta- 
bility. And for the prefent this fort of vef- 
fels feem to me the more likely to be thofe, 
that convey the blood to the extreme parts of 
the hair; becaufe even in horfe hairs, which 
‘yet are nourifhed and grow, I am not yet, 
fure, that I have difcovered with my micro- 
{copes any cavity, and therefore fufpect there 
may be divers imperceptible ones, for the 
hair is nourifhed and grows; which it is not 
hike it fhould do, if the body were folid ; and 
if there were but a fingle cavity in it, as in 
the lower part of a quill; it is like the mi- 
trofcope f ufed would have difcovered it, 

Von. IV. 


fince with one much inferior I could eafily 
fee, that feveral little fhort hairs, that grow 
upon the animal, that yields musk, had each 
of them a cavity in it like that of the lower 
part of a quill. , 

To: the things, that have already been faid 
about the porofity of bones, I fhall now add 
an obfervation of a very learned phyfician; 
that is very. remarkable to our prefent pur- 
pole, becaufe it argues; that even bodies not 
faline, nor aétiially moift; may from without 
get into the pores and cavities of human 
bones. Divers phyficians have complained 


of the mifchiefs done to the bones by mer-_ 


cury employed to falivate in, venereal dif- 
eafes : whereof I remember I have read a 
very notable inftance; in a learned book 
(which I have not now by me) of an emi- 
nent Roman profeffor of phyfic, who had 
the opportunity of making feveral curious 
obfervations in the famous hofpital of the 
mcurabili at Rome, and is therefore the more 
to be credited ; where he relates, that in the 
cavity of at leaft one pocky man’s bones, 
there was found real quickfilver, that had pe- 
netrated thither, And this brings into my 
mind a memorable obfervation of an antient 
and experienced phyfician, who being famous 
for the cure of venereal difeafes, was asked 
by me, what inftances he had found of the 
penetration of quickfilver, either outwardly 
or inwardly adminiftred, into the bones of 
men? Yo this he an{fwered, that he conld 
not fay-he had himfelf taken notice of any 
quickfilver in the cavities of greater bones q 
but that fome other practitioners had told 
him, that they had met with fuch inftances, 
as I inquired after. But for himfelf, he only 
remembered, that a patient, who had been 
terribly fluxed with mercurial inunctions, 
coming afterwards to have one of the grind- 
ers of his lower jaw pulled out, becaufe of 
the raging pain it had put himto; my re- 
Jator had the curiofity to view narrowly this 
great tooth, and found, to his wonder, a lit- 
tle drop of true mercury in that flender cavity 
of the root, that admits the fmall veffels, 
which convey nourifhment and fenfe to the 
tooth, in more than one of whofe three roots 
he affirmed to me, that he found true, though 
but exceeding little, quickfilver. 


S17 


But a full siete : 


UAE 


teftimony, to my prefent purpofe, is afforded 754d Sen: 
me by the experienced phyfician Eufachius nertum) 


Rudius, who relates, 
and that others alfo obferved, fome bodies 


that he faw himfelf, 44. 5. de 


morbi: 


diffeéted, of thofe, that had been anointed forse. me 


the venereal pox, in the cavities of whofe 
bones no fmall quantity of quickfilver was 
got together, which, yet, (to add that up- 
on the by) he fays, did not hinder fome 
of them from living many years, furviving 
thofe inundtions:; 


CHAP, VHI. 


I Am not ignorant; that among the parti- 
culars laid together in the foregoing effay, 
there are fome, that are not abfolutely necef- 

Kkk fary; 


ae 


18 


An ESSAY of the Porousngss 


{ary to prove the poroufnefs of the bodies of 
animals, But I thought it not impertinent 
to mention them, becaufe I hoped, that 


N. B. The following paper is that, 
which is referred to in the 212th page 


they, in conjunétion with the reft, may be 
of fome ufe to naturalifts, in giving, an ac- 
count of feveral things, that pafs in a human 
body, whether found or fick, efpecially if it 
be of a topical difeafe, and may remove, or 
much leffen that great prejudice, that makes 
many (and fome of them otherwife learned) 


of this effay. 


Tlyjus rei veritatem comprobat dottifimus acPharma- ° 
celeberrimus medicus &8 pbilofopbus D. Johannes Piz 
Chryfoftomus Irmbler, ftatuum Moravie mar- ah See 
chionatiis protomedicus, his verbis ad me feri- pa. 614, 


bens: Et revera paravi ego, anno MDCLV. 515. 


phyficians defpife the ufe of all amulets, pe- 
ricarpia, and other external medicines in dif- 
tempers of the inward parts, upon a confi- 
dent, but not well grounded fuppofition, 
that thefe remedies immediately touching but 
the outfide of the fkin, cannot exercife any 
confiderable ‘operations upon the internat 


parts of the body. 


- Bur though I have thus acknowledged 
fome paflages of the foregoing effay to be 
fupernumerary, yet, I muft not dimifs it 
without intimating, that I might from one 
topic more have fetched a probable, though 
not a demonftrative argument, in favour of 
the poroufnefs of animals. For this may 
be very probably argued from hence, that 
even inanimate, folid, and ponderous bodies, 
that in all likelihood muft be of a far clofer 
texture, than the living bodies of animals 
{whofe various functions require a greater 
number and diverfity of pores in their dif- 
fering organs) are not devoid of pores, and 
have fome of them very numerous ones, as 
will be fufficiently made out in the following 
efiay, to which I fhall therefore haften, 


. 4 
ei 7 ro re ' 


quo tempore inter infettos verfabar quotidie, 
trochifcos bufonios, edfque, ut cetera Helmontii, 
indefefi veritatis indagande, {FP ex puteo opi- 
nionum veterum noftram credulitatem excecan- 
tium eruende, nati philofopbi, experimenta 
fuas laudes fuftinere compert: inter viginti 
auitm bufones vix unum quidem, jucundo fane 
fpettaculo, vidi vermiculos, per nares &F oculos 
egreffuros, manu repellere, quamdiu poterat, 
donec elanguerit bufo: fed trochifcos ex ver- 
miculis una cum pulvere emortui bufonis, & 
materia per anum (nondum vidi per vomi- 
tum ;) feilicet alis, pedibus, capitibus, ventri- 
bus {carabeorum viridibus, auratifve &8 nigris, 
quos bufo cum terra in efcam venatur, ejecta, 
cerea patind exceptis, cum tragacantho rofate 
formatos, pluribus perfonts fuper authraces op- 
poni feci, atque nullum eorum mortuum effe di- 
cere poffum, fed &S meorum domefticorum, ut 9 
chorum, quibus dedi, amicorum nullus, quod 
Scio, infeéius eft, Sic comperi non tantim bifce 
trochifcis enervari virus peftilens in carbunculo 
jam admifum, ut dein vulgaribus chirurgicis 
remediis ulcus facili negotio fuerit curatum, fed 
etiam ad finiftram mammam ligatos, mibi meif- 
que. accurfur &F occurfui infetiorum expofitis, 
animofiiatem quandam indicibilem conferre, atque 
zha miafmata &§ effiuvia peftilentialia abarcere. 
-Hucufque excel, medicus Moravia. 


AN 


AN 
ESSAY of the POROUSNESS 


OF 


SOLID BODIES. 


CHAP. I. 


S it will, with far lefs difficulty be 
A allowed, that animals and vegetables, 

and fuch bodies as have belonged to 
either, abound with pores, than that inani- 
mate, folid, and even ponderous bodies are 
not deftitute of them; fo it is far lefs diffi- 
cult to make out the former, than the latter 
of thefe propofitions: and therefore, Pyro- 
philus, I hope you will not expeét, that I 
fhould give you as many proofs of the one, 
as I have of the other: however I defpair 
not, that thofe I fhall prefent you will ap- 
pear fufficient for my purpofe, though they 
be not numerous enough to make me careful 
to marfhal them in any exact order, 

Or the reafons, that induce me to think, 
that even folid bodies are-not deftitute of 
pores, there are fome, that have a greater af- 
finity with thofe arguments, that the fchools 
are wont to call-4 priori, becaufe they require 
more unobvious ratiocinations upon phyfical 
principles; and others, which refemble, and 
indeed are, fuch proofs, as are ufually naméd 
a pofteriori, being fuggefted by the phzno- 
mena afforded us by experience, without the 
help of any difficult ratiocinations. 

Or the firft fort of reafons I fhall propofe 
to you three; and begin with that, which 
may be drawn from the origin and formation 

ne Of divers hard bodies. For I have elfewhere 
ra of endeavoured, and I hope not unfuccefsfully, 
the ori- to fhew; both that divers ftones, and even 
gine and gems themfelves, and that feveral metalline, 
patina! and other mineral bodies, were once either 
arenes Wifible liquors, or, at leaft, very foft fub- 
about the ftances. And Ihave elfewhere proved, that 
mechini- both thefe kinds of bodies do confift of, 
ane, (which is the cafe of iqaes) or abound in 
of bara. (Which is the cafe of foft-and moift bodies) 
minute particles of determinate fizes and 
fhapes : from whence, I think, one may very 
probably conclude, that fuch gems and other 
mineral bodies, norwithftanding any hardnefs 
they afterwards come to acquire, are not de- 
{titute of pores; fince it is no way likely, 
that corpufcles of various and very 1rregular 
figures, fuch as thofe of moft liquors of the 
terreftrial globe are wont to be, can be fo 
brought together, efpecially by chance, cold, 
or any other fuch agents, as not to intercept 
little intervals or pores between them. 

2 


nets, 


CHAP. U. 


NOTHER thing, which makes me think 
the porofity of the moft part even of 
folid bodies to be great, is the confideration 
of the great difparity, that may be found in 
the fpecific gravities of fuch bodies, as the 
eye does not perceive to be porous: for, though 
watér be a body of that kind, and though 
its parts be fo clofe packed together, that the 
attempts of ingenious men to make a mani- 
feft compreffion of that liquor, by outward 
violence, have not hither proved fuccefsful ; 
yet we find, that ftones, clays, metals, and 
even fome woods, and a multitude of other 
kinds of folids, will readily fink in water, 
and by confequence are fpecifically heavier 
than it ; which greater gravity feems not an 
way explicable, without fuppofing, or at leaf 
fo well as by fuppofing, that the corpufcles, 
whereof fuch finking bodies confift, do either 
lye clofer together, or are feparately more 
folid, than thofe of water ; which liquor 
mutt confequently be porous, though neither 
the eye, nor the great force, that has been 
feveral ways employed to comprefs it, can 
difcover any pores in it. Upon the fame 
ground J further conclude, that folid ftones 
themfelves, as marble, flints, &¥c. are not 
free from porofity: for whereas, as far as 
feveral trials, purpofely made, can inform me, 
I have found, that fuch of thefe as have no- 
thing metalline in them, do feldom or never 
reach to treble the weight of an equal bulk 
of water, they will, upon the former grounds, 
appear to be confiderably porous ; fince the 
ligheft metals, which are tin and iron, are 
above twice heavier in fpecie, that is, the 
bulks being equal, than marble, flints, chry- 
{tal, fc. and, by the fame reafon, I alfo 
infer the great porofity, even of the folid 
body of iron, which is as well heavier; as | 
very much harder than tin. For though 
copper be a good deal more ponderous, than 
iron or fteel, yet I havé divers times found 
fine gold to be more than twice as heavy in 
fpecie as coppers fince, whereas this metal; 
Whether it be European, .or brought from 
Fapan, (for of that alfo I made trial) is abour 
nine times as heavy as fo much water; I 
found refined gold to be about nineteen times 
as heavy as water equal to it in bulk; by 
which it feems highly prebable,: that fo folid. 
an 
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and heavy a body, as iron or fteel itfelf, may 
be fo porous, that metalline matter, equal 
to it in weight; may naturally be contained 
in much lefs than half the dimenfions, that 
inetal poffeffes, Arid that gold itfelf, which 
is the moft compact and folid body we know 
of, is not deftitute of pores, may appear by 
the diffolution of it in quick-filver, of which 
I fhall fpeak a little below. And if any 
fhould pretend, that hardnefs may be a greater 
argument of the compactnefs of a body, and 
its immuhity from pores, than its fpecifick 
weight can be; I fhall add, -that though I 
have found, that emery, which is the body 


employed to cut fteel, and load-{tones, and. 


cryftal, and the moft of gems, being indeed 
much harder than marble or flints, be far 
heavier than thrice its bulk of water; yet 
that ponderoufnefs proceeds, as I elfewhere 
intimated, from the mixture of a metalline 
fubftance; which I have feparated from it. 
And diamonds, though much harder bodies 
than emery, and indeed the hardeft we know 
of in nature, are fo far from being, as fome 
of late have written, the moft ponderous of 
bodies, that having examined them hydro- 
{tatically, by 4 way elfewhere mentioned, I 
found them not much heavier than either 
cryftal, or fine glafs, and not half fo heavy 
as the lighteft metals. 


CHAP. IL 


HE, next thing, from which the porouf- 

nefs of folid bodies, and even thofe, that 
belong to the mineral kingdom, (as the chy- 
mifts fpeak) may be deduced, 1s the fame 
with the farft of thofe, from which we for- 
merly argued the porofity of fubftances be- 
longing to the animal kingdom; namely, the 
very frame and conftitution of fuch bodies: 
for the folideft bodies themfelves refulting 
from the convention or coalition of a great 
number of particles of feveral bigneffes and 
fhapes, we cannot reafonably fuppofe, (efpe- 
cially.in thofe concretes, wherein they are not 
ranged by a feminal principle) that they 
fhould be contexed fo, as to touch one another 
exactly cvery where; and therefore they muft, 
of neceffity, leave fome little intervals and 
pores between them. 
..Tuis reafon will, I hope, appear clear 
enough of itfelf to him, that fhall attentive- 
ly confider it; efpecially if we know, that 
it has been geometrically demonftrated, that 
there are but very few figures, that will, (as they 
{peak).implere Jpatium, that is, which being 
adjufted to one another will fo exactly touch, 
that there is not the Jeaft unfilled {pace within 
the circumference or circuit, if the figures be 
plain, or within the ambient fuperficies, if 
they be folid ; fo that, confidering the vaft 
variety of other figures, which made Epicy- 
rus, and other anatomifts, pronounce it in- 
comprehenfible, it is very obvious to {con- 
teive, that corpufcles of fuch differing thapes 
being put together, will leave multitudes of 
little pores intercepted between thofe parts, 


that do not every where touch one ariother. 
And even the mathematical figures, lately 
{poken of, may be faid to fill {pace rather in 
a geometrical, than a phyfical fenfe. For, if 
fuch portions of matter, as are required t6 
conftitute, for inftance, a cube, were a¢tually 
put together, they would not exaétly fill the 
jpace comprehended within the ambient fur- 
face of the body they compofe ; becaufe the 
component bodies, being phyfical, confift of 
corpufcles of their own particular fhapes, 
which we never find mathematically exqui- 
fite. As if, for example, the cube were of 
marble, no art could polifh the fides of a 
component body fo, as that they fhould be 
perfectly fmoothed; fince (as, if I miftake 
not, the learned Gaffendus well obferves ) 
emery, pumice-{tone, and even puttee, or 
other powders, that are employed to polifh, 
do themfelves confilt of little hard angular 
corpufcles, that leave {mall fcratches, like fo 
many little furrows, on their furfaces, which 
muft needs hinder the perfect contaét of the 
whole furfaces of two contiguous bodies, 
and confequently leave here and there inter- - 
vals or pores between thofe furfaces: to 
which I fhall add, that marble itfelf; as .t is 
marble, abounds with internal pores, as will 
e’er long appear by experience, and as may be 
rationally conjectured from the fpecifick le- 
vity of it, in comparifon of gold and lead. 


CO Ey Ay Po cle 


HAviNs difpatched the arguments 2 
priori, that may be employed to fhew 
the poroulnefs of folid bodies, it will be now 
feafonable to propofe fome experiments and 
obfervations, that may (as it were) 4 pojfte- 
riori, either evince or confirm the fame doc- 
trine. 

Or thefe inftances fome relate to. folid bo- 
dies, that are of lefs fpecifick gravity; fome 
to foffiles, prefumed to bedevoid of metal- 
line parts ; {ome to minerals, that are thoughr 
to participate of: a metalline nature; fome to 
metals themfelves,, and fome to glafs. 

To begin with the firft fort of thefe in- 
{tances ; that wood is porous, there are many 
things, that argue, fome of which are elfe- 
where mentioned; but few would fufpect, 
that quick-filver, which is fo unapt to enter 
the pores of bodies much lefs compact, fhould 
permeate pieces of wood of a confiderable 
thicknefs ; and yet, that we have made it do 
by the following’ experiment, We took a 
wooden trunk, fuch as is employed to shoot 
pellets at birds with ftrength,enongh to kill 
them, and having clofely {topped one end of 
it, we poured in guick-filver at the other, 
till it reached to a good height in the cylin- 
drical cavity of the inftrument; and then the 
lower parts of the metalline liquor being 
affifted by the weight of the incumbent ones, 
(not to mention that of the air) to prefs into 
the pores of the wood, they iffled out at 
tem on all fides, in great numbers of mi- 

nute 
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mute drops, much after the manner of quick- 
filver {trained through leather out of amal- 
gams; which was a phenomenon not unplea- 
fant to behold. But till I have opportunity 
to repeat this experiment with differing cir- 
cumftances, I fhall not think it fit to lay 
much ftrefs upon it, for want of knowing, 
what intereft the great weight of the quick- 
filver may have had in the event. 

Anp this caution may perchance be ap- 
plicable to the following experiment; namely, 
that having, by the help of my pneumatical 
engine, withdrawn the air from one fide of 
a round piece of board, che air, on the op- 
pofite fide, not having its preffure any longer 
refitted by that, which it ufed to meet with 
from the withdrawn air, preffed fo ftrongly 
againft the furface of the wood expofed to 
it, as to make itfelf way through the potes 
of it, and get'copioufly enough into the ca- 
vity, whence the other air had been pumped 
out; (the weight of the incumbent atmof- 
phere doing, on this occafion, what the 
weight of the quick-filver did on that laft 
recited:) which was a furprifing {pectacle to 
the by-ftanders, becaufe the board, that was 
thus permeated, was of ftrong.wood, and of 
confiderable thicknefs. 

I syoutpD here fubjoin feveral other ar- 
guments of the poroufnefs of wood, if I 
could difplay them without more words, than 
I am willing to allow them ; and, I prefume, 
it may here fuffice, if I let you fee, by fome 
furprizing effects, that when wood is reduced 
to that thinnefs, that its clofenefs or poro- 
fity may conveniently be examined, it will 
eafily enough give paffage, even unto vifible, 
odorable, and tinging corpufcles, though 
they invade it not in the totin of a liquor, 
but of dry exhalations, fo they be not in- 
commenfurate to its pores. This, I fuppofe, 
you will not fcruple to infer from the follow- 
ing trials, as they were long fince fet down in 
one of my note-books, 

1, Tue fumes of our fimoaking liquor 
(defcribed in the foregoing effay] tinged a 
copper half-penny through a broad thin fha- 
ving of dale, that did not, when held againft 
the window, difcover any perforation ; tin- 
ged it, I fay, very deeply in about a quarter 
of a minute and fomewhat lefs. 

2. Tne fame fumes tinged manifeftly, 
but not fo notably, the fame half-penny, firft 
cleanfed, through two fuch fhavings of dale 
laid one upon another, in fomewhat lefs than 
one minute, 

3. Anb, in about one minute, the fame 
fumes tinged the cleanfed half-penny, through 
three fuch fhavings of dale very vifibly, but 
not fo confpicuoufly, as through the two 


forementioned. ‘Thefe trials were made with-— 


out the help of heat to promote the opera- 
tion of the fumes, 


CHAP, V. 


F ROM the confideration of woods, let 


us now proceed to give fome inftances 
Vou. IV, 


BODIES. 
of the poroufnefs of bodies made of clofe and 
compacted, and, perhaps, well-baked clays, 
or other earths. 

Tuart earthen veffels, though {trong and 
well-baked, are many of them porous enough, 
may be argued not only from what has been 
lately recited, but from hence, that fome of 
them will fuffer themfelves to be foaked 
through by oil, others by folutions of nitre, 
and fome other falts: and there are very 
few of them, without excepting Haffian cru- 
cibles themfelves, that will long keep falt of 
tartar, and fuch like fixed alcalies, in fufion, 
without being penetrated by them. I have 
heard diftillers complain, that when they 
have diftilled corrofive materials, as vitriol 
and falt-petre, with ftrong fires, in thofe 
earthen veffels, that are commonly made ufe 
of in London, (efpecially by refiners) inftead 
of retorts, though their necks be ftraight and 
Jong, (upon which account they are called 
long-necks) a confiderable quantity of the 


fineft fpirits make their efcape quite thorough - 


the veffel; fo that in the retort and re-. 
ceiver many ounces are found wanting of 
the firft weight of the matter to be diftilled ; 
and this fometimes, when the vitriol has been 
previoufly calcined, and a reafonable allow- 
ance has been made for what may have 
efcaped thorough the lute, that joined toge- 
ther the long neck and receiver. And though 
I have obferved of our bottles, made of the 
fame earth with juggs, that they are hard 
enough to ftrike fire with good fteel; yet a 
good experimenter upon fuch veffels, of 
whom I made inquiry, has affured me, that 
thefe, as compact as they are, may, even 
without external heat, have their pores per--. 
vaded by the finer parts of {pirituous liquors. 
To this purpofe I remember, that meet- 
ing once with a ‘virtuofi, that was curious 
about the ways of making cyder as brifk and 
fpirituous a liquor as he could; I inquired of 
him, whether he was able to keep in the fub- 
tile fpirit of this fkilfully fermented liquor in 
thofe earthen bottles, that, by reafon of the 


folidity they acquire by the vehement coction 


of the fire, are commonly called ftone bot- 
tles: to which he replied, that he often 
found, to his trouble, that the liquor would 
permeate the compact fubftance of the bot- 
tles: and when I objected, that the fpirits 


‘might either efcape out at the cork, which 


have made feveral fpirits of divers kinds, that 
would readily permeate; he replied, that 
what he had faid appeared by the outfide of 
the bottles : to which, when I further object- 
ed, that the fight of dew on the furface of 
the bottles would not convince me, without 
tafting, whether it were vinous, becaufe I had 
divers times obferved, that brifk liquors would 
produce a dew on the outfide of the veffels, 
that contained them, not by any tranfuda- 
tion, (for I have made trial of at in glaffes 
but by condenfing the aqueous vapours dif- 
perfed through the neighbouring part of the 
ambient air; he replied, that, befides what 
-his tafte had informed him of the quality of 
this dew, he found, that the included hquor; 
Lit ' thougti 
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though exactly ftopped, wafted in not very 
many months fo confiderably, as fometimes 
to lofe a fixth, or even a fifth part; and this 
efcape, or percolation, of the liquor through 
the fubftance of the veffels, he affirmed him- 
felf to have obferved not only in one or 
two bottles, but in very many ; and the like 
obfervation, for the main, was confirmed to 
me, upon his own experience, by an eminent 
phyfician, who, being a great lover of brifk 
cyder, ufed to bottle it up early and care- 
fully. 

Tuovcn good Haffian crucibles be very 


clofely compacted, as well as throughly baked — 


bodies, and, upon that account, are able to 
keep filver and divers other metals long in 
fufion, without letting them at all run out; 
yet having diffolved filver in aqua fortis, I 
obferved, that though the falts were, by this 
operation, fo changed, that this horn-like 
filver did diffolve neither in aqua fortis, nor 
in the aqua regia, that I put it into; yet when 
I kept it a while in fufion, (which it is eafily 
brought to be) among quick coals, it would, 


without cracking or perforating the crucible, 


foak into it, and permeate the pores of it 
in I know not how many places, as I con- 
vinced fome curious perfons, by fhewing them, 
on the outfide of the veffel, a multitude of 
mninute globules of pure filver, hike fo many 
little drops, that were got thither, as it were, 
by tranfudation. 


CHAP. VL 


ROM baked earths, that are defigned 

in point of hardnefs to emulate itones, 
we will proceed to give fome inftances of the 
poroufneis of natural ftones themfelves. 

THERE goes a tradition, that in fome 
part of the Weft Indies they have a {tone, 
of which they make large veffels, wherein 
they put water to percolate, as it were, 
through a ftrainer. Of thefe vefiels I had 
one fent me for a prefent, whereof being 
hereafter to give fome account in a more op- 
portune place, I fhall now only take notice, 
that I found, that water would (though flow- 
ly) foak through the veffel, though it were 
confiderably thick. 

Ir, as many of the ancients and moft of 
the modern corpufcular philofophers have 
conceived, the tranfparency and opacity of 
bodies proceeds from a rectitude or crooked- 
nefs of pores, which makes them fit or unfit 
to tranfmit the light, that tends to pervade 
them in phyfically ftraight lines: if this 
hypothefis, I fay, be allowed, we may draw 
“a very probable argument, that ftones may 


~ ‘be porous, from the phanomena of that odd 


‘gem, that is beft known by the name of 


—Neculus mundi. For this fmall ftone (at leaft 


“that,{which I made my obfervations of ) when 

-it is dry, and is kept in the air, is opacous, 

almoft like a polifhed piece of white amber, 

and fo it contirues, as long as it is kept dry; 

‘but if you put it into fair water, it will in 
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no long time become, by degrees, quite 
tran{fparent, and that, which I made trial of, 
looked then not unlike a piece of clear yel- 
low amber, which, by degrees, does in the 
free air lofe its tranfparency, and turn to 
be opacous as before, Now, according to 
the above-mentioned corpufcular hypothefis, 
the pellucidneds, which the ftone acquires in 
water, may be accounted for, by faying, that 
the liquor, getting in at the crooked pores ot 
the ftone, does for the time reétify them, and 
make them pervious to the ftraight beams of 
light; as we fee, that white paper, being wet- 
ted with water, or, which does far better, 
being made to imbibe oil, has its pores fu 
changed and rectified, that the water much 
leffens its opacity, and makes it almoft femi- 
diaphanous, and the oil, if it be fine and 
well foaked up, makes it tranfparent : but 
upon the recefs or evaporation of the im- 
bibed particles of water, tne pores of the 
little ftone, becoming crooked again, reflec 
the-rays of light they thould tranfmic. Which 
explication will be the better allowed of, if 
my memory do not mifinform me, when it 
tells me, that a learned member of the Royal 
Society found the oculus mundi to weigh more 
in a nice ballance, when it was taken out of 
the water and well wiped, than before it was 
put in. This ftone, which very few of the 
writers about gems take notice of, is fo 
rare and difficult to be got, that I had nor 
opportunity to make upon it all the trials J 
defired ; and therefore, though the fubject be 
curious, I may, I hope, be excufed, if I haften 
from it to another, 

Ture is fo much difference in many qua- 
lities betwixt ftones and metals, that it is very 
probable, that when the corpufcles of both 
come to be brought together into one mafs, 
they will not touch one another {o clofe, as 
not to leave ftore of little intervals or pores 
between them. And upon this ground J 
have been apt to think, that divers very hard 
{tones, diaphanous and opacous, are not de- 
void of porofity. For I have elfewhere de- 
livered a way, by which I have obtained 
good ftore of metalline parts, both from 
American granats, and from emery; though 
this laft be fo exceeding hard a ftone, that ic 
is ufually employed by artificers, to work 
upon iron and fteel, and to cut not only rock 
cryftal, but divers gems, that are harder than 
either that or fteel. , 

Upon the fame ground one may probably 
infer the porofity of many artificial gems 
made by fufion ; for, to give thefe the colour of 
fapphirs, topazes, amethyfts, &&c. we are 
wont to add to the vitrifiable matter either 
fome prepared metal, as calcined copper, 


calx of gold, &&c, or elfe fome mineral, as 


Zaffora and Manganeze (asthe glafs-men call 
Magnefia) that abounds in metalline parts. 
Nay, I remember, I have fometimes given 
the colour to the vitrified fubftance, by em- 
ploying natural gems, as granats ; though 
to fhew, that the coloration, which the mais 
received from thefe, proceeded from the me- 
talline corpufcies, .that Jay hid in the tinginy 
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matter, the colotir produced was not that, 
which was confpicuous in the gem itfelf, 
but one very different from it, and fuch as 
the metal, which, upon other accounts, I- 
fuppofed the gem to partake of, ought, ac- 
cording to the grounds I proceeded upon, to 
produce in the vitrifiable matter, And this 
very experiment makes it alfo highly pro- 
bable, that even natural tranfparent gems, 
(divers of which are much harder than mar- 
ble, iron, and even fteel) are themfelves po- 
rous ; fince, notwithflanding their tranfpa- 
rency, and feeming homogeneity, they are 
made up of ingredients of fuch differing na- 
tures, as are ftony and metalline corpufcles. 

From the fame ground we may likewife 
deduce the porofity of marcafites ; many of 
which I have obferved to be not only hard 
enough plentifully to ftrike fire, by collifion 
with fteel, but more ponderous, than even 
divers ores, that were rich enough in metal 
to be wrought with goed profit: and yet 
thefe hard and heavy (mineral) ftones are 
very far from being homogeneous; fince I 
have met with few inanimate bodies, pro- 
duced by nature herfelf, fo compounded, as 
feveral marcafites, that I have feen: for thefe 
are wont to contain more or lefs copper, and 
Iron too; and they abound in combuttible 
fulphur, a corrofive falt, and a certain fixed 
fubftance, which I found to differ from true 
earth, but of whofe nature the trials I have 
hitherto made on it have but little fatisfied 
mc. 
. I mrent here deduce the porofity of the 
load-ftone, as hard and falid a body as it is, 
partly from the effluvia it emits and admits, 
and partly from the heterogeneity I have, 
by chymical trials, found to be init: but 
thefe things belong more properly to a paper 
about magnetical bodies, for which I the more 
“willingly referve them, becaufe other experi- 
ments will keep them from being needful to 
be here infifted on. 

Tue porofity of marble and divers other 
ftones of like contexture may with proba- 
bility be deduced ftam this, that they are 
liable to be diffolved by divers of the cor- 
rofive menftruums of the chymifts, fuch as 
aqua fortis, fpirit of falt, &c. and fome of 
them even by vegetable liquors of nature’s 
own preparing, as the juice of lemons, and 
that of barberries. But a more noble and 
faristagtory inftance may be afforded, by the 
invention of ftaining or colouring white 
marble, without employing any fretting li- 
quor, or fpoiling the texture of it. This 
‘way being cafually lighted on by an inge- 
nious ftone-cutter in Oxford, who gained by 
jt both credit and money, he long fince 
thought fit to acquaint me with it, upon 
condition of fecrefy, (which I have to this 
day inviolably kept) and of my affifting him 
to improve his invention, by making it prac« 
ticable with other colours than red, Thefe 
circumftances I mention, to fignify, that J 
write not by guefs of this matter, having 
both feen the experiment tried, and made it 
’ syfelf. But though I found it far lefs im« 
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provable to other ufes, than one would ex- 
pect, yet, as to our prefent purpofe, it is 
very appofite: for by this way an excellent 
red colour may be made to foak into a piece 
of white marble, almoft as oil will do into 
leather, without impairing, that I obferved, 
the folidity of the ftone, which; after being 
dyed, will be capable of a fine glofs as be- 
fore. Some other colours (yet but few fair 
ones) would, by this way, be brought to 
foak into marble, on which one may with 
them fo define and limit the colorations, that I 
remember the artificer, when I brought him 
to kifs the king’s hand, prefented his majefty 
with an andromeda, whofe colours were {fo 
vivid, that this fkilful judge of curious things; 
was pleafed to honour it with a place among 
his rarities. And to fatisfy his majefty,. that 
the fine red was not, as fome fuipected, a 
mere varnifh, I purpofely broke a plate of 
marble, in whofe fragments he faw, that the 
pigment had funk to a confiderable depth 
into the very fubftance of the ftone ; and ] 
doubt not but it might have been made eafily 
enough to fink much deeper, if it had been 
thought necefflary. A fine plate of fuch 
white marble, with the penetrating pictures 
of coloured flowers drawn upon it, I yet keep 
by me to fatisfy the curious ; and fome uten- 
fils, as hafts of knives, falt-fellers,. ec. I 
have known to have lafted feveral years. 

THERE is an experiment, that feems much 
ftronger for the poroufnefs of folid bodies, 
than that itfelf (which was lately recited) of 
{taining marble: for'in [taly fome goldfmiths 
have a way of imbuing fragments of rock- 
cryftal, which is a body much harder than 
marble, with divers colours; which do fome- 
times fo embellifh them, that having ground 
off thofe parts, that would not receive the 
fame.tincture, they fet fome of them in gold 
rings, and fell them with profi. When I 
was informed of this, I thought of a com- 
pofition, that I hoped might perform the 
fame thing, and perhaps better than that, 
which was employed by them, who either 
knew not, or, for aught I could perceive, 
ufed not, fome minerals, that I thought fit for 
the purpofe. Upon this prefumption we 
carefully cemented forme clear fragments of 
native cryftal with a compofition of fome 
volatile minerals, together with a falt or two; 
and having fuffered the crucibles to cool lei- 
{urely, we had divers of the fragments ftained 
here and there, fome with one colour and 
fome with another, as differing fumes hap- 
pened to invade them. and of thefe colours 
forme were dark or dull, and fome vivid 
enough. But having confidered the ftained 
pieces, and the progrefs of the operation, 
more attentively, I began to doubt, whether 
thefe adventitious colours were really pro- 
duced by the bare penetrating of the mineral 
fumes into the pores of the cryftal itfelf: for 
I thought it poffible, and not very unpro« 
bable, that the great heat of the fire and 
the ambient mixture might cleave or flaw, 
in many places, fome of the cryftalline frag- 


ments; and that the finer parts of the mine- 
rals 
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rals, being vehemently agitated, might in- 
finuate themfelves into thee thin flaws, which, 
upon the flow refrigeration of the ftones, 
fhutting themfelves clofe again, might lock 
up the tinging particles, without appearing 
difcontinued, efpecially to the eyes of per- 
fons, that were not made ufe of with a more 
than ordinary attention excited by diftruft. 
This fufpicion was not removed by the ap- 
parent entirenefs of each little piece of cryftal ; 
for having taken more than once a lump of 
that ftone, and flowly brought ‘it to be red 
hot in the fire, I found, that if ‘I warily 
quenched it in water, though it would there- 
by acquire a multitude of little cracks or 
flaws, which deftroyed its former tranfparen- 
cy and made it look whitifh, yet it continued 
ftill an entire body, notwithftanding the dil- 
advantageous hafte, wherewith the operation 
had been performed. And having, after this 
iufpicion, inquired of an ingenious lapidary, 
that belonged to a great prince, whether, in 
polithing of gems upon a wheel, he had ta- 
ken notice, that the heat would flaw them; 
he anfwered me, that now and then he had 
obferved, that fome ftones, efpecially, if I 
mifremember not, rubies, when they were 
very much heated by the iwift motion of the 
engine he employed to polifh them, did 
cleave, as it feemed to him, and gape, fo as 
at firft to make him fear the ftones were 
fpoiled; and yet afterwards they clofed fo 
perfectly, that no flaw at all could be percei- 
ved inthem, I have mentioned the forego- 
ing experiment of tinging cryftal, to com- 
ply with the dictates of philofophical candor, 
which forbids me to lay much ftrefs upon a 
proof, whofe validity 1 myfelf diftruft. But 
perhaps my fufpicion may, by further trial; 
which I have not now conveniency to make, 
appear not to have been well grounded; and 
in that cafe the tinging of cryftal, as well 
inwardly as outwardly, by fuines, will be a 
noble argument for the porofity of folid bo- 
dies, rock-cryftal being harder, and probably 
clofer, not only than marble, but even than 
elafs. 


CHAP. VIL 


H A T metals, though the heavieft of 

bodies, are not deftitute of pores, may 
be, with probability, proved in a general way 
by this; that they are all diffoluble in their 
appropriate menftruums, as gold in aqua re- 
gia, and all the reft in aqua fortis, except 
tin, which yet itfelf will be corroded by that 
menftruum, though not well kept up in a 
fluid form, as it may be by another menftru- 
um, which I elfewhere teach: and fome- 
times the fame metal may be diffolved by 
very differing menftruums, as lead by aqua 
fortis and fpirit of vinegar; and copper. by 
agna fortis, aqua regia, {pirit of vinegar, {pi- 
rit of falt, and fome other. folvents, that, up- 
on trial, I have found fufficient for that pur- 
pole. . % se + +6 - ° ee 
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Bur it will, I prefume, be thought moré 
confiderable to my prefent argument, if it 
be fhewn, that bodies, that appear grofs, 
and which in their natural ftate are not fluid, 
and are confeffed to be of a compounded na- 
ture, will penetrate metals quite through, 
even without melting them. 

Tus we have divers times effected, by a 
cementation of copper plates with common 
& (much a kin to a way prefcribed by fome 
alchymifts to make vitriolum Veneris) which 
we warily performed much after this manner. 
We took good copper, laminated to the 
thicknefs of a fhilling or thereabouts, and 
having cut it into fmall pieces, that they 
might the more eafily be put into a crucible 
or cementing pot, we ftrewed at the bottom 
of the veffel fome beaten 4, and then cover- 
ed it pretty well with fome of thefe plates, 
which were laid on flat-wife. Upon thefe 
we ftrewed another bed of powdered brim- 
ftone, and covered that alfo with plates, up- 
on which we put more fulphur ;. and fo con- 
tinued making one lair of brimftone, and 
another of metal, till we had employed all 
our plates, or filled the crucible, being care- 
ful, that the uppermoft bed, as well as the 
loweft, fhould be of fulphur. This done, 
we luted on an earthen cover to the veffel, to 
keep the 4 from taking fire; and afterwards 
having placed the pot amongft coals kindled 
at a good diftance from it, that it might be 
heated by degrees, we kept it for fome few 
hours (perhaps two or three) in fuch a de- 
gree of fire, as was fufficient to keep the ful- 
phur melted (which is eafily enough done) 
without bringing the metal to fufion; the 

ot being cold, we took off the cover, and 

ound the plates quite altered in colour and 
texture, fome of them having a dark and 
dirty colour, whilft others looked of a fine 
violet or blue: they were generally fo brittle, 
that it was very eafy to break them with 
ones finger, and reduce them to powder. 
And (now to add fuch circumftances as a 
chymift would not take notice of ) many of 
the plates, when they were broken, appeared 
to have been (by the contiguous beds of ful- 
phur above and below) horizontally divided 
each of them into two plates, divers of 
which in fome places had a manifeft diftance 
or cavity between them: and it was obfer- 
vable, that when 1 confidered one or other 
of thefe plates attentively in the parts, that 
had been contiguous before I broke it, J 
could plainly difcern a multitude, as it were, of 
fibres, reaching from one of the flat fides of 
the plate to the other, and running many of 
them, as to fenfe, parallel to one another. 
Thefe circumftances may fufficiently argue, 
that the plates were pierced quite through by 
the brimftone: but for confirmation of this, 
and to fhew too, that the fulphur does, as it 
were, foak into the body of the metal, and 
in a grofs manner lodge itfelf there ; I fhall 
add, that not only to the eye the plates ap- 
peared much {welled, or thicker than when 
they were put in, but having weighed them 
before the operation was begun, and after it 
was 
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was quite ended, the copper, though it need- 
ed not to be freed from externally adhering 
fulphur, was found to have a confiderable 
increafe of weight by the acceffion of the 
fuiphur, which (to add that circumftance) 
though it appeared not to.the eye, yet if a 
plate were laid upon quick coals, and blown, 
would oftentimes difcover itfelf by a blue 
flame. 
By making the like experiment for the 


main, we found, that refined filver, though . 


a more heavy and compact body than copper, 
and not diffoluble by moft of the menftru- 
ums, that work on this metal, is penetrable 
by the body of fulphur, which will alfo cal- 
cine tin and lead, and (efpecially) iron. 

- Nor is fulphur the only confiftent body, 
that has this ingrefs into metals; for we have 
found them penetrable by prepared arfenick. 
But becaufe thefe operations are not {o eafy, 
and the fubjeét is not eafily handled without 
danger, I forbear the mention of them in 
this place, where, after what has been reci- 
ted, it is not neceflary. 

ANOTHER experiment there is, which does 
more advantageouily, than that made with 
brimftone, difcover the porofity of copper. 
For there is a way, by which, without the 
help of falts, fulphur or arfenick, one may 
make a folid and heavy body foak into the 
pores of that metal, and give it a durable 
colour. I fhall not mention the way, be- 
caufe of the bad ufe, that may be made of 
it. But having had the curiofity more than 
once to try it upon a new copper farthing, 
the event was, that one part of it, which I 
purpofely forbore to tinge, remained com- 
mon copper ftill; but the other part acquired 
a yellow, that differed very little, if at all, 
from a golden colour, the former ftamp, that 
was impreffed upon the coin, continuing vifi- 
ble. And to convince the fcrupulous, that 
the pigment did really fink, and, as it were, 
foak into the body of the metal, and did 
not meerly colour the fuperficies, I made 
them take notice, that the farthing was not 
melted, and yet, by filing off a wide gap 
from the edge of the coin inwards, it plain- 
ly appeared, that the yellow or golden co- 
lour had penetrated a pretty way beneath the 
furface of the farthing; fo that it looked 
there, as if two thin plates, the one yellow, 
and the other reddifh, did, without any in- 
terval between them, lie upon one another. 

Ir bodies be not to be pervaded, or deep- 
ly pierced into, by corpufcles, but only to 
have their more fuperficial pores, if I may 
fo call them, penetrated thereby, it is poffi- 
ble, that bodies, which are either much 
harder, or much clofer, than marble, ala- 
bafter, or the like bodies, may have their 
pores poffeffed even by odorous corpufcles ; 
I fay, even by fuch, becaufe they are moft 
of them grofs enough to be kept from exha- 
ling by bodies much lefs compact than ear- 
then bottles, and are far from being of the 
fineft particles, that nature affords. But that 
fuch odorous corpufcles may lodge themfelves 
in the exterior pores of very clofe bodies, I 
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have been inclined to think, not only by the 
obftinately adhering odour, which I found, 
by trial, that fome fubtile and fpirituous 
parts, fuch as the chymifts would perhaps 
call, in their aggregates, the effence of mufk, 
amber, ambergreece, fc. notwithftanding 
the wafhing of the glaffes, that had long 
contained fuch liquors ; but by what has been 
affured me by a phyfician of great experience, 
wno travelled and lived much in the eaft. 
For having told him, that I had been in- 
formed, that in fome places, lefs famous than 
Damafcus for curiofity in making fine fword- 
blades, there was a way found and practifed 
of making them richly fcented, without in- 
jury to their glofs, I defired to know of him, 
if at Damafcus, or elfewhere, he had feen 
any of them: to which he replied, that he 
did not remember he had, but yet made no 
doubt the information might be true; for 
he himfelf had in Europe, and kept for di- 
vers years, a watch, whofe metalline cafe 
was richly perfumed: and when I afked him, 
whether there were not fome thin varnifh, 
or fome outward cafe of perfumed leather, 
or chagreen, or fomewhat elfe, from whence 
the odour proceeded ; he affured me, that his 
obfervations had prevented and removed that 
and divers other fcruples, and that the cafe 
being clean and gloffy, he could not per- 
ceive, that the odour proceeded from any 
thing elfe than fome odoriferous thing or 
other, that was invifibly lodged in the pores, 
or porous fubftance of the metal itfelf. And 
indeed, fince both arfenick, and even com- 
mon fulphur, may by art be, as it were, in- 
corporated with fome metals, and even with 
filver, I fee not why it fhould be impoffible, 
that fome pleafingly fcented fubftances fhould 
be admitted into the pores of metalline bo- 
dies, and be volatile enough to have their 
fubtiler parts fly off in odorous exhalations, 
efpecially if they be a little excited, as the 
watch-cafe lately mentioned was, by a gentle 
heat, fuch as was that of the ‘wearer’s poc- 
Ket, And on this occafion J remember to 


have made a certain metalline compofition,’ — 
which looked like gold, and of which I 


caufed a ring to be caft; and yet this metal 
retained fo many unperceived mercurial cor- 
pufcles in it, that an ingenious perfon, to 
whom I difcovered the compofition of it, 
found, after trial, as he affured me, that be- 
ing worn as a ring, it had in fome diftem- 
pers, particularly of the eyes, manifeft ope- 


‘rations, that evidently enough feemed to 


flow, at leaft in great part, from its partici- 
pation of the mercury we employed in pre- 
paring the factitious metal. | 
Since the writing of the former part of 
this effay, having met with an inquifitive no- 
bleman, wlio had lived in feveral parts of 
Africk, and was governor of the beft town 
the Europeans have on that continent, I dif- 
courfed with him, among other things, 
about the fkill, that fome afcribe to the Afri- 


-can Moors, of making excellent weapons, 


whereof I knew his excellency was very cu- 
rious. Upon which occafion he told me, 
Mmm that 
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that fome of the off-fpring of the Granadine 
Moors were indeed the beft at making arms, 
that ever he met with; and that he had feen 
{ome weapons of their forging and temper- 
ing, that he preferred even to thofe of Da- 
mafco. And when I afked him, whether 
any of them had the art of perfuming their 
weapons? he anfwered me, that fome of 
them did it admirably well, and inftanced 
in a blade, which he kept for fome years, and 
found it ftill to retain the perfumed fcent, 
which he fuppofed to be, as it were, incor- 
porated with the fteel, whereof the blade 
was made. When I told him I fufpected, 
that the fcabbard might have been well per- 
fumed, and communicate its odour to the 
contained blade, he allowed the objection to 
be plaufible, but replied, that it was not 
concluding, fince mifliking the fcabbard, as 
not handfome and fafhionable enough, he 
caufed a new one to be made, wherein he af- 
terwards kept it, And the fame lord further 
told me, that he had alfo a fowling-piece, 
whofe barrel was perfumed. And when I 
objected, that perhaps the odoriferous fcent 
proceeded from the ftock, and not from the 
metal; he anfwered, that the gun not being, 
when it came into his poffeffion, fkilfully and 
handfomely mounted, he caufed the barrel 
to be fitted witha new ftock, notwithftand- 
ing which, it continued to finell fragrantly. 


“And when I further afked, whether he ever 


caufed the gun to be wafhed or fcoured after 
it was grown foul by having been often fhot 
in? he anfwered me, that he had, and, as 
far as I can remember, fubjoined, that after 
it was made clean, it did (notwithftanding 
the ill fcent, that the foot of the powder had 
given it) retain a pleafing fmell, but fainter 
than before. 


CHAP. VHI 


INCE the fubject of this effay is the 
SG poroulnefs of folid bodies, and fince 
tliere is no body, that is generally reputed fo 
clofe and compact as glafs, it will be perti- 
nent to this difcourfe, and probably will be 
expected, that I fhould here fay fomething 
about the queftion, whether glafs be, or be 
not, devoid of pores. 

Bur before I acquaint you with my trials, 
or my thoughts, about this problem, I think 
it requifice to clear the fenfe, in which I 
mean to handle it, that I may not, as fome 
others have done, for want of diftinctly {ta- 
ting the queftion, fpeak confufedly and erro- 
neoufly of it. 

I sHaztx then here obferve, to prevent 
miftakes, that the porofity of glafs may ad- 
mit of two acceptions: for it may be faid 
to be quite pervious to fluids, as a boot 1s to 
water, or only to be capable of having its 
fuperficial parts further and further diffolved 
or corroded thereby, as a filver cup is porous 
in reference to aqua fortis, which cannot 
fweat through it, as water does through a 
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boot, but eat its way through it, by diffol- 
ving the texture of the veffel. 

AwNoTHER thing requifite to be premifed, 
to prevent ambiguity, is, that glafs ttfelf is 
not all of one fort, as men unacquainted 
with chymiftry are wont to prefume; for 
glafs of antimony, for inftance, and that of 
lead, both of them made per fe, do mani- 
feftly differ, ufually in colour, and conftant- 
ly in weight, and alfo in their operations up- 


-on human bodies; and both thefe forts of 


glafs do in feveral points differ from com- 
mon glafs, under which name, for brevity’s 
fake, I comprehend both white or cryftalline 
glafs, as it 1s called in the fhops, and that 
courfer fort, which they ufually call green 
glafs; both which forts I here confider under 
one notion, becaufe both are made of fAxt 
alcalies, and other fit ingredients, as fand, 
earth, afhes, pebbles, or flints, colliquated 
by a ftrong and lafting operation of the fire : 
and it is of this common glafs, in the fenie 
now declared, that I fhall confider the poro- 
fity in the remaining part of this effay ; in 
which, to proceed with fome method, I thall 
digeft what I have to fay, into the enfuing 
propofitions, and the obfervations annext to 
them, 


Prop. 1. Jt is very probavle, that glafs may 
be pierced into to fome diftance, even by vig | 
fible and taugible Ledies, 


I xwow, that this will feem a paradox to 
many, and repugnant to common experience, 
which fhews, that glafs’ veffels will contain 
very fubtile and even highly corrofive liquors, 
as the fpirit of hartfhorn, of urine, and that 
of nitre; as alfo thofe potent menftruums, a3 
agua fortis, aqua regis, and oil of vitriol, 
which not only are not obferved to pierce in- 
to it, but are unable to make any fenfible al- 
teration, fo much as on the fuperficial parts, 
even in thofe vials, wherein they have been 
long kept. 

Bur, notwithftanding all this, I prefume 
you will not condemn the lately propofed pa- 
radox, when you have confidered what may 
be faid to juftify it. For befides that it 
may be made probable 4 priori, by the argu- 
ments, whence we have formerly proved the 
poroufnefs of folid bodies in general; there 
are two forts of experiments, from whence 
one may argue, that glafs, in particular, is 
not devoid of pores in the fenfe, wherein we 
are now fpeaking of them. 

Anp firit, I remember, that having kept 
for a good while in a vial a quantity of a 
certain fpirit of falt, that 1 had referved in a 
cool: place, I found, when I came to ufe it, 
that the glafs was crackt, and moft of the 
liquor was run out ; but, before this happen- 
ed, it had fo far corroded the infide of the 
glafs, that in fome places it was eaten al- 
moft as thin as a piece of paper; and this 
part, which yet continued glafs, was lined 
with a much thicker white fubftance, that 
ftuck to the fides of it, and looked and 
tafted like a kind of odd falt; fo that it in- 
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vited me to conjecture, .that. 1t proceeded 
from the fubftance of the glafs, which, you 
know, confifts of an aleali, as well as of 
fand corroded by the faline fpirits of the 
menftruum, and coagulated with them in- 
to this odd kind of concrete; and it was re- 
markable in our veffel; that the upper part 
of the vial, to which the menftruum did not 
reach, was not corroded nor altered, though 
the operation of the liquor reached as high as 
the liquor itfelf. And I remember, that 
when I related all this to fome experienced 
chymifts, one of them, that was a more heed- 
ful obferver, affured me the like had once 
or twice happened to him, as fince that time 
it hath likewife done to me. 

I wap alfo, if I mifremember not, ano- 
ther vial, corroded by a diftilled liquor of 
vitriol, that had in it more of the phlegm 
than of the oil; which you will fomewhat 
the lefs wonder at, if you confider, that fome 
corrofive menftruums will fcarce work on 
fome bodies, if they be too well dephlegmed, 
or at leaft will.not corrode them {o readily 
and powerfully, if they are very ftrong, as 
when they are diluted with a convenient 
quantity of water. And, as to oil of vitriol 
itfelf, which is the mer:ftraum I am {peaking 
of, when we employ it to make vétriolum 
Martis, we are wont to weaken it with water, 
that it may the better diffolve that metal. 
And, perhaps, you will fufpect, that vitriol 
has fome peculiar faculty of penetrating and. 
fretting glafs, when to the experiment newly, 
recited I fhall add that, which follows, as I 
find it regiftred among my notes. 

[A pound of Dantzick vitriol and a pound 
ef fea-falt,. after the former had been very, 
lightly calcitied, and the latter decrepitated,, 
that they: might not boil in, or crack the 
veffel, we caufed to be diftilled in a well, 
coated retort by: degrees of fire, giving at 
length a very ftrong one; then taking off the 
veffel, we were not much flrprized to find,, 
that the heat had here and there melted it, 
and that the fluxed caput mortuum had cor- 
roded the glafs, fetching off, as it were, films 
from it; and thofe parts, which did not appear 
to the eye thus manifeftly wafted, feemed yet, 
by their great brittlenefs, to have been pene- 
trated, fo that their texture was fpoiled by the 
faline and vitriolate corpufcles, | 


Prop. 2. Common glafs is not ordinarily permeable 
by chymical liquors, though ftrong and fubtile, 
non by the direttly tifihle or odorable expira- 
tions of bodies, though, abfolutely [peaking, it 
he pervious to fome corporeal fubjiances, ' 


Tris propofition confifting of two parts, 
we fhall allow each of them its diftinct 
proofs. 

Anp as for the firft- part, it is manifeftly, 
agreeable to the common experience of chy- 
mifts, who daily find, that in well ftopt 
vials, or at leaft in hermetically fealed glaffes, 
they can preferve their fubtileft and moft 


piercing, menftruums, as fpirit of nitre, aque. 
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fortis, {pirit of falt, fpirit of vinegar, and 


oil of vitriol. And this they found to be 
true, not only as to acid and corrofive li- 
quors, like thofe I have: newly named, but 
alfo in thofe fpirits, that abaund with fugitive 
falts, as the {pirit of urine, of blood, and of 
fal-armoniac ; and in the moft fubtile and 
highly rectified fpirit of wine¥ as alfo in the 
ethereal oil, or,’ as many call it, fpirit; of 
turpentine ; as likewife in the liquors of falt 
of tartar, and other fixt alcalies refolyed by 
deliquium., . 

THE refult of thefe obfervations may be 
much confirmed by confidering, how often it 
happens in the diftillation of more wild and 
fugitive f{pirits, as of nitre, tartar, and fu- 
gar, that, though they are much agitated, 
and perhaps fubtilized, by heat, yet if the 
lute, that joins the receiver to the retort, be 
very firm and clofe, the receivers, though 
large, are often broken in pieces; which 
probably would not happen, . if the fpirits 
could infinuat® and croud themfelves through 
the pores of glafs. 

But, whereas it may be pretended, that 
fuch veffels are ftrong and thick, I fhall add, 
that I have had the curiofity to caufe very 
fine bubbles to be blown at the flame of a 
lamp, purpofely that they, may be made ex- 
tremely thin, and of but a fmall part of the 


‘thicknefs we meet with in the vefiels made at 


the glafs houfe ; and fome of thefe I caufed 
to be exactly ftopt, and others to be herme- 
tically fealed ; but could not find, that either 
dry falt of tartar would relent in one, that 
was ms a good while under water, or that 
{trong fpirit of fal armoniac, which is one 
of the fubtileft abe that we know, would 
penetrate one of thefe thin films of, glafs, 
which we kept a great while immerfed in it, 
though to difcover, whether it would at alk 
penetrate the thinneft glaffes, we employed 
fome,which were of that fine fort, that is called, 
effence vials. 

‘Turse and fome other trials have, I con- 
fefs, made me very diffident of the experi- 


ments, that have been delivered by fome. 


men of note, and built upon by others, of 
the permeablenefs of ordinary glafs-veffels to 
chymi¢al liquors; as, that mercury and aqua 
fortss, being digefted together in a bolt-head, 
may, by rubbing the outfide of the glafs, 
be made vifibly and’ palpably to tranfudate : 
which experument (if my, memory do not 
much deceive me,)}; I purpofely tried with 
care, but without fuccels, 
. But, after al) this, 1 muft defire, that is 
may beremembred, that in wording the prc- 
pofition of the impervioudhels of glafs, I inti- 
mated, that I would have it underftood of 
what ordinarily happens; for in fome ex- 
traordinary cafes, which 1 take to be ex- 
ceeding rare, I do not abfolutely deny, but 
that the general rule may admit of excepti- 
ons, And, if it be lawful to conjeéture, 
thefe exceptions are likelieft to take place, 
when the peculiar texture of this or that glafs 
is more flight or lax thanordinary ; or, si 
tae 
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the bodies, that are to pervade it, are vehe- 
mently agitated by heat ; or when, befides a 
great fubtlety, and perhaps degree of heat 
too, their particles chance to have a fpecial 
congruity to the relaxed pores of that parti- 
cular glafs they are to pafs through. I re- 
member J have feen, not without fome 
wonder, a fort of glafs of fo foft and refolu- 
ble a texture, that vefiels of it of a compe- 
tent thicknefs would be manifeftly prejudiced 
and wrought upon by liquors, that were not 
confiderably fharp or corrofive, if they were 
put in very hot. I have alfo heard of ano- 
ther fort of glaffes, made in a certain foreft, 
complained of by a diftiller, as fubject to be 
fometimes injured by corrofive liquors. I 
once knew a doétor of phyfic, that by divers 
credulous alchymifts was fufpected to have, 
what they call the philofopher’s ftone, be- 
caufe of a certain book, ingenious enough, 
that he was fuppofed to have written on that 
fubje&t. But when, after fome acquaintance, 
I happened to debate his principles freely 
with him, he confeffed to me, that he had 
been miftaken ; and to invite me to give him 
my thoughtsupon fuch like works, he frankly 
made me an ingenious relation of his proceed- 
ings, wherein the main thing, that dazzled 
him, and kept him from feeing his error, 
was, that he had reduced the matter he 
wrought on, which was real gold, to that de- 
gree of fufiblenefs and fubtlety, that when 
he gave too ftrong a fire, as miftake or cu- 
riofity made him feveral times do, the finer 
part of the metal would fweat through his 
gaffes, and ftick fometimes to the outfide of 
them, and fometimes to the neighbouring 
bodies. And when I objected, that he 
might be miftaken in this, and that what he 
thought had come forth by tranfudation, ra- 
ther iffued out at fome fmall unheeded crack ; 
he replied, that he had made the obfervation 
fo often, and with fuch care, that he was 
fully fatisfied it was a real penetration of the 
glafs by the attenuated metal, which he was 
to have convinced me of by trial. But, be- 
fore he could come to make it, by an error 
of his own he unhappily died. 

But, whatever be judged of this pene- 
trating gold, I elfewhere relate, that I hav- 
ing upon a time diftilled fpirit of hartfhorn 
with a very ftrong fire, into a receiver, that 
was large and thick enough, but of a courfe 
kind of glafs, it did appear, upon my beft 
examination, that the glafs itfelf was pene- 
trated by fome vehemently agitated fumes, 
or fome fubtile liquor, that fettled in ftrong- 
ly fcented drops on the outfide of the re- 
ceiver. But fuch inftances being very rare, 
and happening but in fome cafes or conjunc- 
tures of circumftances, that are not like to 
be at all frequent, they cannot hinder the 
firft part of our propofition to be true in 
the fenfe, wherein it is laid down. 

Anp as to the fecond part of the propo- 
fition, which afferts glafs to be pervious to fome 
corporeal fubftances, it may be proved-ad bo- 
minem again{t any Epicurean, that fhould deny 
it, (and the Cartefians muft not) by the frec 
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ingrefs and egrefs, which our fealed therimc- 
{copes fhew, that the atoms or corpufcles ot 
cold and heat are allowed, through the pores 
of the glafs, that contains the rifing or falling 
tincture, or other liquor, And without pro- 
ceeding upon the peculiar principles of the 
Epicureans, we may give more certain proofs 
of the permeablenefs of glafs by certain bo- 
dies: for I have elfewhere manifeftly evinced, 
that the effluvia of a loadftone will attract 
and invigorate fteel, though inclofed in her- 
metically fealed glafies; nay, I have alfo 
fhewn by experiment, that the effluvia of fo 
grofs and dull a body as the earth are readily 
tranfmitted through glafs, and will operate 
on iron, in veffels hermetically fealed. If 
light be, as probably it is, either a fubtile and 
rapidly moving body, or at leaft require fuch 
an one for its vehicle, it muft not te denied, 
that it is poffible for a body without difficulty 
to pafs through the pores of glafs ; {ince it 
is by its help, that we can clearly jee the 
dimenfions, fhapes, and colours of bodies 
included in glaffes. To this I fhall add, 
that far lefs fubtile bodies, than thofe, that 
conftitute or convey light, may be made to 
permeate glafs, if their figures being congru- 
ous enough to the pores of it, their penetra- 
tion be affifted by an impetuous motion, or 
a brifk impulfe ; as I have found by the in- 
creafe of weight in fome metals expofed for 
divers hours in hermetically fealed glafies 
to the action of a flame: on which occafion 
I remember, that having fome years ago 
tried the fame experiment with fome filings 
of copper, they had indeed their colour much 
altered, being beautified with exceeding vi- 
vid dyes, which they yet retain, but did not 
evidently appear to be increafed in weight, 
as if, becaufe they were not of a texture loofe 
enough to be melted, the igneous particles 
could not pierce them enough to ftick faft 
in them, at leaft in numbers great enough 
to amount to a fenfible weight. 

But without the help of fire, or any fen- 
fible heat, I think it not impoffible, that glafs 
fhould be freely penetrated by fome kind of 
corpufcles, (though I do not yet know of 
what fort they are) that fometimes happen 
to rove about inthe air. This you wil] pro- 
bably be furprized to read, but, perhaps, 
no more than I was at the phenomena, that 
induce me to write it. But becaufe theie 
are very unufual, and can fcarce be ditcourfed 
of without fome odd reflections hinted by 
them, I thought fit to fet down a circumftan- 
tial account of them in another paper, to which 
it more direétly belongs, than to this effay ; 
and therefore fhall now only tell you, what 
may be fufficient for my prefent purpofe : 
namely, that having in two or three vials 
clofely ftopt, kept a certain limpid and co- 
lourlefs liquor, it would by fits acquire and 
Jofe a high colour, though I could not rea- 
fonably impute the changes to any manifeft 
ones in the air, nor to any other caule fo 

robable, as the ingrefs and recets of fome 
very fubtile and uncommon particles, which 
at that time happened to fwim to and fro 
in 
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in the air, and now and then to invade, and 
fometimes to defert, the liquor. 

TueErReE is another fort of experiments re- 
lating to the porofity of glafs, to fhew, that 
it may be pierced into by bodies, that are not 
corrofive in tafte, and are not liquors ; but 
only have a forced and temporary fluidity, if 
they have fo much as that. 

TuHesz experiments may be drawn from 
fome of the ways of colouring panes of glafs 
for the windows of churches and other build- 
ings; I fay fome of the ways, becaufe, to 
deal candidly with you, I think, and fo 
I prefume will you e’er long, that in divers 
oft thofe glaffes the colour doth not pierce at 
all deep into the glafs, but is produced by the 
clofe adhefion of a deep red, but thin and 
tranfparent pigment to the furface of a 
glaffy plate, through both which the beams 
of light paffing to the eye, receive in their 
paffage the colour of the pigment, 

But as, by fome operations, the glafs is 
rather painted, or externally enamelled, than 
tinged, fo in fome others the pigment or 
dying ftuff appears to pierce a little beneath 
the very fuperficies of the glafs, and the yel- 
low colour will not only go further or deeper, 
but fometimes feems (for I do not yet pofitively 
affirm it) to penetrate the whole glafs from 
fide to fide. 

Tse methods of painting and ftaining 
glafs having been hitherto the practices of a 

articular trade, that is gainful enough and 
ecw but to few, the artificers are wont to 
be fhy of communicating their fecrets ; 
though we know in general, that glafs is 
ftained, by having the plates covered with 
mineral pigments, laid on beds of beaten 
lime, or fome other convenient powder, and 
kept for divers hours in a ftrong fire, but 
yet not ftrong enough to make the plates 
melt down; by which means the pores of the 
glafs being much opened by the heat, and 
the pigments being likewife agitated, and 
fome of them, as it were, vitrified with it, 
they are made either to pierce into the 
plate, or at leaft to ftick very clofely and 
firmly to it. But, becaufe the practices of 
glafs painters require, befides fkill and expe- 
rience, @ particular furnace and divers im- 
plements, I fhall add, that to try, whether 
glafs may not, without fo much ado, be fo 
ftained, as to fhew it to be porous, we took 
prepared filver, (that metal having, of all 
the minerals I have tried, the beft ingrefs in- 
to glafs) and having laid it upon a piece of 
glafs, not thick, nor yet fo thin as to melt 
very eafily, we laid this glafs (with the pig- 
ment uppermoft) warily upon a few quick- 
coals ; and having fuffered it to neal a while, 
we gave it about fuch a degree of heat, as 
might make and keep it red-hot, without 
bringing it to compleat fufion; and then, fuf- 
fering it to cool by degrees, we found, qs 
we expected, that the glafs had acquired a 
yellow, and almoft golden, colour, which 
was not to be wafhed off, or to be taken 
away, without fuch fcraping as would injure 
or {poil the glafs itfelf. ‘The way of pre= 
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paring filver for this operation; is not always 


- the fame: the glafs painters commonly add 


to the calcined filver fome mineral bodies, as 
antimony; yellow oker, or the like. But I; 
who take the penetration of the colour to pro- 
ceed from the filver itfelf, do fometimes em- 
ploy only fome thin piece of filver, fuch as 
an old groat, upon which a little fulphur be- 
ing put, and kindled in .the open air, the 
metal is prefently calcined, and the powder 
made ule of. And this itfelf I do not fo 
much out of neceffity, as becaufe the calci- 
nation reduces the metal into {mall parts, 
and gives it a form, that makes it more eafy 
to be laid on, as one thinks fit. For, other- 
wife, going upon this my fuppofition, thar 
the filver was the true pigment of the glafs, 
I have more than once made glafs yellow by 
leaf-filver laid flat on the furface of it, and a 
little moiftened, to keep fo light a body from 
being blown off. And (to note that upon 
the by) it is pretty, that if the fire be made 
too ftrong, which it is hard to avoid doing, 
when we will make it ftrong enough with- 
out the help of a furnace, it has feveral times 
happened to me, that the died glafs, though 
when held againft the light it appeared of a 
golden or yellow colour, yet when held from 
the light it appeared blue; fo that here we 
have in a mineral fomewhat, that is very like 
that -we admire in the tincture of lignum 
nephriticum, which fhews almoft the like dif- 
ference of colour, as it is held againft or from 
the light; which may ferve for a confirma- 


tion of what I have elfewhere faid, to fhew, - 


that colours may be derived from mechanical 
principles : 
Whether the gold colour produced by filver 
do favour the hopes of thofe alchymifts, that 
work on that metal, upon prefumption that 
it is but unripe gold, it is improper here to 
examine. But fince yellow is not the co- 
lour of filver, it feems the yellownefs ac- 
quired by our glafs plates argues, that there 
has been fome ingrefs of the fubftance of the 
particles of the filver into the glafs, there ap- 
pearing no way fo #eady to give an account, 
of the change of colours, as by {uppofing 
the particles of the filver to be wrought on 
by the fixt falts, and other fine parts, of the 
glafs ; fince we know, that metals may af- 
ford differing colours, according: to the fax 
line and other bodies, that work upon them 
as copper with fpirit of urine, which abounds 
in volatile falt, gives a deep blue; with fpi- 
rit of falt, a fair green ; and with aqua fortis, 
acolour, that participates of both. And in 
the making of glafs of lead with minium and 
white-fand, or cryftal, the glafs itfelf, if well 
made, is ufually of an amethyftine colour: 
but, if you put a due proportion, (which is 
a very {mall one,) of calcined copper to it, 
this metal will not communicate to the glafs 
its own reddifhnefs, but be fo changed by it, 
as to give it a good green, and fometimes fo 


good an one, that pieces of this glafs, fuch . 


as we have cut and caufed to be fet in rings, 

might, among thofe, that judge of ftones but 

by the eye, pafs for ne bad emeralds. és 
On 
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Own ‘this occafion it is likely it will be 
afked, whether there be any way of tinging 
glaffes quite through, with a true and beau- 
tiful red,, and whether the art of dying plates 
of glafs, which the windows of many old 
churches fhew to have formerly been prac- 
tifed, be now (as it is commonly fuppofed) 
altogether loft ? 

Tis queftion, confifting of two parts, I 
fhall quickly difpatch : the former, by an- 
fwerine it without hefitancy in the affirma- 
tive ; yet, adding withal, that the red tinc- 
ture being communicated to glafs, not pro- 
perly by mere penetration of the pigment, 
but by the incorporation of it with glals or 
its materials, by the help of fufion, I chink 
the experiment of no fuch great ufe in our 
prefent inquiry, as to hinder me from re- 
ferving what I have obferved about it toa 
more opportune place. And as to the fecond 
part of the inquiry, it being rather a hiftori- 
cal, than a philofephical queftion, I fhall not 
here meddle with it ; only I fhall wifh the 
queftion may be cautioufly ftated. For, up- 
on the burning the famous cathedral of St. 
Paul’s church in Lowdon, many pieces of the 
red glafs, that adorned the windows, were 
found broken and fcattered about, fome of 
which I procured from a chymift, chat had 
carefully preferved them, defigning to retrieve 
the loft invention of making the like : but 
when I came to examine them narrowly, | 
was confirmed in the fufpicion I had, that 
the rednefs did not penetrate the whole glafs, 
but proceeded from a diaphanous pigment 
very artificially laidon; for though in other 
poftures no fuch thing could be difcerned, 
yet, when I fo held it, according to my cuf- 
tom in examining painted glaffes, that the 
furfaces of the plate lay in the fame level 
with my eye between it and the window, fo 
that a broken edge was next my eye, I could 
plainly fee, and made the chymift himfelf 
fee, the lower part of the plate to be of or- 
dinary uncoloured glafs, upon which there 


‘ lay a very thin plate or bed of a diaphanous 


red pigment, which, though it were not 
eafily, was not impoffible to be here and 
there {craped off. 

Bur to return to thofe colorations, that 
feem to pierce into the pores of glafs, I re- 
member, that I had once occafion to diftill in 


a {mall retort fome gold amalgamed with 
fuch a fine and fubtile mercury, that being 
(without the addition of any falt) put to the 
gold in the cold, they prefently grew hot to- 
gether. And in the diftillation of this un- 
common mixture, I found the matter had, 
before it flew away, permanently dyed or 
ftained, about an inch in diameter of the 
bottom of the glafs, with a colour, that, look- 
ed on from the light, was like that of the 
better fort of turquoifes ; but beheld, when 
it was interpofed between the window and 
the eye, appeared of a fomewhat golden co- 
lour. And this glafs, with fome others odd- 
ly coloured, I have yet by me to fatisfy the 
curious, though I cannot but give advertite- 
ment, that the colorations of glafs may be 
much better performed with fuch plates, and 
in fuch furnaces, as the glafs-painters ufe, 
than without them. 

Since the writing of the foregoing para- 
graph, I was vifited by an induftrious per- 
fon, much addicted to fome chymical opera- 
tions, who had formerly advifed with me a- 
bout a procefs, of which Ihad had fome expe- 
ence, that he conceived might be ufeful to 
him, I then acquainted him with fome of 
my thoughts about it, and he having after- 
wards united gold with quickfilver, (which, 
by its effects, will be eafily concluded not to 
have been in common) he kept them in di- 
geftion for fome months; and afterwards 
coming to me with a melancholy look, told 
me, that the fire having been once immodc- 
rately increafed in his abfence, the fealed 
glais burft with an affrighting noife, and the 
included amalgam was fo ftrangely diffipated, 
that fcarce the leaft tragment of it could be 
retrieved. But the decoction having conti- 
nued fo long a time, it feems the matter was 
fubtiliated enough to have a notable opera- 
tion upon the glafs: for, though the upper 
part of the bolt-glais were blown off, and 
fhattered into many pieces, yet the lower part 
éfcaped well enough ; and when he brought 
it me toobferve, what change had been made 
in it, I took notice with much delight, that 
the glafs feemed to be tinged throughout 
with jo fine and glorious a red colour, that I 
have feen feveral rubies themfelves, in that 
point, inferior to it. 
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the author, that his defign, in drawing 

up his memoirs, being to fet down what 
had occurred to him of his own obfervation 
and experiments, he purpofely forbore to 
confult the authors, that have profeffedly writ- 
ten upon medical waters: he would by no 
means have it thought, that he undervalued 
thofe learned writers, that he forbore to cite, 
becaufe he had them not at hand, as well as 
becaufe his defign did not require he fhould 
tranfcribe from them. And therefore he 
defires, that his readers fhould not be kept, 
by any thing he has written, from confulting 
other writers, that have treated of mineral 
waters, efpecially the late ingenious exerci- 
tations of the learned Dr. Lifter de Fontibus 
medicatis Anglie (after mentioned by our 
author,) and the curious little tract of the 


| Finp by fome difcourfe I lately had with 


French mineral watets, that was brought our 
author in Engh/b, after his memoirs were 
come to him from the prefs, publifhed by 
the virtuofi of the famous Royal Academy of 
Sciences at Paris, efpecially where they cu- 
rioufly examine the faline and earthly refi- 
dences of waters, which our author has not 
done to the remains of our Englfh Acidule, 
of which liquors he had for the moft part fuch 
incompetent quantities, as concurred with ano- 
ther reafon to difcouraged him from publifh- 
ing his trials on them. Yet, I may fafely 
fay, what he offers here to the reader is far 
beyond any thing, that has been publifhed in 
this kind ; for the virtuofi, as well as the 
water-drinkers, may reap no fmall benefit 
by the perufal of this learned treatife, as con- 
taining a great number both of ufeful objer- 
vations and unufual experiments, 


ADVERTISEMENT. 


HE author of the following papers 
had thoughts of reviewing and en- 


larging them before he parted with 
them; and, at leaft, of annexing notes to 
feveral of thofe titles of the hiftorical plat- 
form, that are yet left untouched. But, be- 
fides his want of health and leifure, he was, 
__ by the fupervening of fome urgent occafions, 
obliged abruptly enough to lay afide this 
2 


work he was about, and apply himielf to 
others, that concerned him more, than the 
fcrutiny of mineral waters could. Where- 
fore confidering, that he had already made 
annotations, though but fhort ones, upon 
moft of the confiderableft titles or topicks of 
inquiry enumerated in the fecond and prir- 
cipal part of his {chemes above then, he was 
Content to give the enfuing writing, unfinifh- 
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ed as it was, to the follicitations of fome vir- 
tuofi, who rather than tarry, till he fhould 
have an opportunity, which he knows not how 
Jong he fhall want, were defirous to take 
what they found ready, with'all its imper- 
feétions, Which preffingnefs of theirs he 
could not deny to be the more excufable on 
this occafion, becaufe the communicated wri- 
ting is not pretended to be a full and me- 
thodical hiftory of mineral waters, but only 
a bundle of fhort memoirs contributed to- 
wards the compiling of fuch a work. 
TuHEsE, that they may be the more con- 
veniently cited or referred to, I thought fit 
to divide into fix feétions; whereof the firft 
is introductory, and contains fome general 
confiderations about the occafion, the fubject, 
and fome other things relating to thofe me- 
moirs. The fecond contains only a fet of 
titles for the firft part of the propofed work, 
becaufe urgent occafions kept me from ma- 
king, as I intended, fone marginal notes 
upon feveral of the particular articles. The 
third exhibits a fcheme of titles for the fe- 
cond part of the propofed work, viz. the 
way of experimentally exploring portions of 
a mineral water fevered from the {pring or 
receptacle. And becaufe the fecond part is 
that, which I mainly defigned, I have re- 
ferred to it two other fections, one, which is 


the fourth, containing a collection of expe: 
riments and obfervations relating to the ufual 
way of examining mineral waters by galls, 
as a {pecimen given on the r3th title of larger 
annotations on the titles of the fecond’ parry 
and the other confifting of lefs copious an- 
notations, and fometimes much fhorter notes 
on divers other articles of the fame fecond 
part. T’o which, laftly, is fubjoined the fixth 
fection, ~confifting only of a fet of articles 
referrible to the medicinal ufe of mineral 
waters ; together with a concluffon addreffed 
to the ingenious Doctor that fet me upon this 
tafk. In profecuting of which, I defire ir 
may not be thoyght ftrange, that I have not 
cited authors, that have written of Therme, 
or of Acidule ; for in the difadvantageous 
circumftances, wherein I wrote, I fhould have 
been kept from confulting them, if I had 
had them at hand ; and I thought it enough 
for me, at that time, to impart to my friends, 
whaf my own experiments and thoughts had 
furnifhed me with; how little or mean foever 
that was. Which advertifement is therefore 
the more fit to be here given, that I may 
not divert any from ftudying thofe more 
elaborate pieces, that have within no long 
time been publiffied by fkilful men, and efpe- 
cially by the very learned Dr. Lister. 
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Su Pe Galeer ki 
Si many years, Sir, have paft, fince I 


had occafion to confider mineral wa- 

ters, and opportunity to make trials on 
them with any application of mind, that, 
though fince that time fome virtuofi have 
been pleafed publickly to declare, that they 
found fome directions they received from me 
not unufeful to the examen of fuch waters; 
yet, having forgotten many of my paft 
thoughts, and loft or miflaid moft of my 
memorials about matters of fact relating to 
thofe liquors, I fear I fhall not be able to fa- 
tisfy either you, or myfelf, by what I now 
write about them. But however, fince you 
will needs have me fay fomething upon this 
fubjeét ; fince it is a noble one, as that 
wherein the health of thoufands is concerned ; 
fince it is of late grown to be more prized 
and difcourfed of, than ever ; and fince, I 
have obferved men’s curiofity about it to have 
been confined to very narrow limits, moft 
men contenting themfelves with the difco- 
veries they can make by the infufion of galls 
(or their body,) and perhaps a flightly im- 
proved evaporation: fince, I fay, 1 have 
thefe invitations to obey you, I am content 
to offer you my advices, fuch as they are, 
for the drawing up of fuch a natural hiftory 


of a mineral water, propofed, as being com- ~ 
prehenfive of many inquiries and ways of in- 
dagation, that even phyficians have either 
not known or overlooked, may probably af- 
ford a more reaching notice, and inlarged 
knowledge of the fubject treated of. Upon 
which account, I have, I confefs, a defire 
and an aim, though no great hope, that this 
rude effay may, by your improvements, and 
thofe of your learned friends, be made of. 
fome fervice to the public. 

2. Bur here I muft ingenioufly own to 
you, that notwithftanding the, many ways I 
propofe of difcovering the natures or quali- 
ties of mineral waters, yet, I think the fureft 
way of knowing them, is a long and’ fuffici- 
ent experience of their good and bad effects, 
For, I ftrongly fufpect, and it may be partly 
know, that there are, beneath the furface 
of the earth, divers naineral fubftances, fome 
fixed, and fore volatile, fome in the form 
of hard bodies, fome of foft ones, fome of 
liquors, and fome of fumes, divers of which 
the generality, even of learned men, are al- 
together ftrangers to; befides thofe, that, 
though fome men may chance to have: feen, 
have their natures fo little known, that they, 
have not fo much as names affigned to them, 
So that when I confider, that of the ingre. 
dients we are unacquainted with (to pafS,hy 
all the reft, that the earth may conceal) the 
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proportions, wherein they are mingled, may 
be numberlefs, and the qualities refulting 
from thefe commixtures may be very differ- 
ing from thofe of the feparate ingredients ; I 
am apt to look upon the difficulty of fe- 
curely determining the effects of mineral wa- 
ters a priori, as little, if at all lefs than in- 
{uperable to human underftandings. 

3. Bur this difficulty is not fuch, as ought 
to make us think it ufelefs to have a good 
project of the natural hiftory of a mineral 
water. For it is no {mall advantage, to 
know what particulars are fit for our inquiry, 
to be furnifhed with a {cet of heads, to which 
one may convenicntly refer whatever he tries, 
or obferves, about the fubject propoled: 
and (which is yet more confiderable) to be 
furnifhed with variety of methods or ways, 
to make trials fit for inveftigating the nature, 
or examining the qualities, of the propofed 
water ; fince by the number and variety of 
purpoiely and fitly devifed experiments, he 
that makes them may, as it were, view his 
fubjecét on all fides, and be much aflifted to 
conjecture, what faline, or other minerals 
known to us, and what quantities of them, 
do impregnate the water he examines, and 
confequently what effects they are like to pro- 
duce in human bodies. 

4. Tuoucu there be three forts of things 
fit to be taken notice of by him, that would 
give an hiftorical account of a mineral water, 
whether cold or hot, yet contenting myfelf 
to treat but very curforily of thofe, that be- 
long tothe firft and to the third of the three 
forts, I have made a more full and particular 
enumeration of the titles, that peculiarly be- 
long to the fecond fort of obfervables; name- 
ly, thofe, that mention the various trials, chy- 
mical and mechanical, that are to be made 
with the water after it is taken out of the 
{pring. This I purpofely did, chiefly be- 
caufe it was only of this fort of particulars, 
that you defired my thoughts, and partly al- 
fo becaufe they are moft wanted and defired 
by naturalifts and phyficians, and are like to 
prove the moft inftructive to them ; having 
alfo this to recommend them, that to make 
the greateft part of them by far, it is not 
neceffary, that a man repair to the place,where 
the {pring rifes, but he may at leifure exa- 
mine the water at home, where he may be 
accommodated with furnaces, veffels, and 
other conveniences, to make his trials up- 
on it. 

5. A mucu Iefs difcerning reader, than 
you, may perccive, that in forming the infu- 
ing project of a natural hiftory, I aimed 
much more to affift practical phyficians to 
find the virtues and effects of mineral waters, 
than to inform fpeculative naturalifts of their 
caufes and manner of being generated. But 
yet a heedful perufer may find, that I have 
fo endeavoured to gratify phyficians, that I 
have not been altogether wanting [efpecially 
in the firft part, which is almoft wholly mi- 
neralogical,] to the curiofity of philofoplirs, 
as it relates to all forts of mineral waters ; 
though you may eafily enough difcern, and 

Vou. IV. 


readily confefs it, that the following paper does 
much more regard thofe cold ones, that from 
the acid tafte, that is found in moft of them, 
are Called Acidule, than thofe other waters, 
that, from their heat, are commonly ftiled 
Therme ; becaufe the former fort of mineral] 
waters is that, which I have had the oppor- 
tunity to be the more converfant in, as well 
as that, about which alone you have defired 
my obfervations. 

6. I wap once thoughts of illuftrating the 
following fets of titles with a kind of retio- 
nale, briefly declaring the reafon of their or- 
der and their number (for both thefe were: 
confideratcly pitched upon, not lighted on by 
chance :) but I was obliged to omit it, when 
I found (as I quickly did) thac I had too 
little leifure and health, to employ much of 
either upon a troublefome work of no greater 
importance. And therefore, knowing your 
peripicacity to be more than fufficient to 
make you difcern fome reafon for the order, 
wherein I have marfhalled the articles of the 
laft fet of titles, which fall under the cogni- 
zance of your own profeffion, I have not 
been follicitous to affign that reafon. And I 
prefume it will be no great harm, if my hafte 
have made me alfo omit to perform at pre- 
fent the intention I had to make here and 
there fome brief marginal notes upon fome 
of the articles of the firft parr. And I 
thought it fufficient (if not alfo capable of 
making fome amends for the newly menti- 
oned omiffions) to make them fomewhat nu- 
merous,, and fome of them large annotations 
upon the titles or articles of the fecond part ; 
this being indeed the chief, that I defigned to 
infift on, and prefent you. 

7, L expect it will be wondered at, that 
fo many inquiries fhould be propofed, and fo 
many things directed to be taken notice of, 
about a fubject, that hath been thought fo 
barren, that men are wont to think their cu- 
niofity great enough, if they inquire, what 
colours the mineral water will {trike with 
galls, or oaken leaves ; and do obferve, what 
kind and quantity of falt will remain after 
the evaporation of the liquor : and I much 
fear, that fome, even of your profeffion, will 
think I cut them out a great deal too much. 
work, by fo many troublefome queries and 
trials. But I confefs, that nature, or long 
experience, having made me, though not a 
fceptical, yet a fufpicious and diffident philofo- 
phifer, 1 think myfelf obliged, on difficult 
occafions, to afk more than ten queftions, 
before I prefume to anfwer one. Nor do I 
think, that the flightnefs of another’s curiofity 
difpenfes me from induftrioufly exercifing 
mine. I might on this occafion reprefent, 
that though the greateft naturalifts and phy- 
ficians among the antients did not only men- 
tion, but admire and difcourfe of the lead- 
ftone; yet our Gilbert thought fit to exa- 
mine it further, and was thercby able to dif- 


cover far more numerous phanomena, than - 


all them put together had taken notice of ; 
and I might add other inttances to the fame 
purpofe. But, to aniwer more c:olely and 


Ooo direétly, 
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directly, I fay, that to difcover the nature of 
mineral waters being a thing far more difhi- 
cult, than thofe, that have not tried, do ima- 
gine, I think we ought to view the fubject 
in as many differing lights as we can expofe 
it to, and take in as many helps to difcovery, 
as we can; fince a great many particulars, 
that fingly, or at the firft view, feem not 
very pertinent, if they be conveyed in con- 
junétion, and be fkilfully applied, may much 
conduce to the defired end. And, perhaps, 
hereafter, it will be found ufeful, if not ne- 
ceflary, to make large additions to the topics, 
whofe number is now thought redundant : 
for the more qualities and other particulars 
we are acquainted with in any fubject, the 
better grounded and the more enlarged 
knowledge we have of it. As for the trou- 
ble it may coft to make the propofed inqui- 
ries and trials, it may be faid, 1. that they 
are not all neceflary (though ufeful) nor 
yet of equal moment; and therefore the omil- 


. fion of fome, that are lefs important, may 


not difappoint the main fearches, 2. I have 
purpofely made moft of the trials as eafy and 
thort, as the matter and fcope will permit ; 
and thofe, that will not undergo fome trou- 
ble in feeking an uteful truch, do not deferve 
to find it, elpecially fince, in the chace of 
noble difcoveries, as in hunting the nobler 
game, the toil oftentimes makes a part of the 
pleafure. And I have made the lefs fcru- 
ple to be fomewhat ample in the inquiries I 
propound, becaufe divers obfervations have 
perfuaded me, that phyficians ought to con- 
fider very well both the nature of the waters 
they ordain, and to what perfons, for what 
difeafes, and in what manner they prefcribe 
the ufe of them: for though many look 
upon them as fuch innocent medicines, as, 
if they do no good, can at leaft do no harm ; 
yet the effects, that have too often infued 
the unfkilful uie of them, efpecially when it 
was long continued, allow me not to look 
upon the drinking of mineral waters as a 
flight thing, that may fafely be plaid with, 
but as that, whereby we have feen, as very 
much good, fo agreat deal of mifchief, done, 
efpecially fome time after the operation is 
thought to be quite over, and perhaps almoft 
forgotten. 

8. I Loox upon the examen of the pro- 
perties and other qualities of mineral wa- 
ters, asa thing, that is therefore of the great- 
er importance, becaufe, 1 am apt to think, 
upon probable grounds, that, by a diligent in- 
quiry, there may be difcovered in England 
(and in divers other countries too) a far 


‘greater number, than is yet imagined, of mine- 


ral waters, efpecially ferruginous ones ; which 
I therefore guefs will be found very nume- 
ous, becaufe, by fome uncommon ways of trial, 
that I have employed, I have found, that di- 
vers minerals, that either men knew not what 
to make of, or, by reafon of their paffing un- 
der other names, did not fufpect tobe martial, 
did yet partake of, and perhaps abound with, 
parts of a martial nature. And I fhew, in 
another paper [about the magnetifin of the 


Earth) that kindly provident nature, or ra- 
ther its divine author, has, under various dif- 
guifes, furnifhed our globe with a far greater 
plenty and variety of iron ores and minerals, 
that partake of that metal, the moft ufeful 
by far to mankind, than of any other metal. 
And as martial minerals do thus abound in 
the earth, fo they are more difpofed, than 
one would fufpect fuch hard bodies could be, 
to impregnate even fuch liquors, as are not 
manifeitly acid, and feem unlikely to be able 
to work upon minerals far lefs hard than they. 
To make this probable, we took not iron 
ore, or embryonated mars, but pure fteel it- 
felf,; the fame as needles were made of ; and 
upon the minute filings of it, we pur fome 
tincture of galls made with common water, 
and filrred through cap-paper, that the pre- 
fent colour of the liquor, and the change we 
expected to be made in it, might the better 
appear : and by this trial we found, that in 
lefs than an hour the tranfparent infufion of 
galls was fo altered, as to be grown not only 
opacous, but of a dark and almoft inky co- 
lour, which it retained even after filtration ; 
and this, though the vial, that contained it, 
was very flender. A not unlike effect was 
produced by jimall filings of fteel, but fome- 
what flowlier, in the red tinéture of brazil, 
and that of logwood, made with common 
water, | 

g. I Know not, whether it may not be fit 
to be reprefented on this occafion, that in 
countries manifeftly abounding with metal- 
line and other minerals, it may perhaps be 


worth while, that men’s curiofity defcend 


much lower than the fuperficies or turf of the 
ground, and make fearch both after fub- 
terraneal fprings and wells, and their opera- 
tions upon human bodies, For I have upon 
inquiry been affured by thofe, that in feveral 
places have vifited mines, that they have met 
with in them, and fometimes at very great 
depths, running, as well as ftagnant, waters, 
of differing taftes, and fometimes other qua- 
lity; and that the diggers venturing to 
make ufe of them to quench their thirft, as 
they found fome of them mifchievous (as 
corrofive, petrific, fc.) fo they met with 
others, that were not only innocently potable, 
but medicinal. Of both thefe forts we have 
inftances, in our tin-mines of Corzwal in De- 
vonfbire : and of the latter fort I received 
from an ingenious gentleman, that has the 
overfight of fome Corni/h water-works, this 
memorable anfwer to an inquiry I fent him. 
The ftrangeft account, fays he, of mineral 
waters, that I have yet had, was of that in the 
bottom of a tin-work called Kerzkey, wrought 
above 60 fathom [that is 360 foot deep ;] 
the mineral being a mixture of tin and iron, 
and the water red and puddle, yet drunk was 
cool and not naufeous, and would pafs by 
urine near as red as it was drunk, asI have 
been informed by thofe, that drunk of it whilft 
it [the mine] was working, being now ftruck 
out, [that is, the vein of ore being degene- 
rated, or loft.] However, I believe experi- 
ments might yet be made with water much 

of 


Experimental Hiflory of MiNeERAL WATERS. 


of the fame nature. Thus far he, from 
whom, notwithftanding the remotenefs of the 
place he lives in, I hope to get fome of this 
liquor to make trial of ; which if I do, I 
defign you an account of the effects. 

I couzp enlarge upon the fubjects of thefe 
two laft (the 8th and the gth) numbers; 
but, after fo long an introduction to fhort 
memoirs, it is high time, that I come at 
length to fet down the tepics themfelves, that 
I defign to propofe. 


ae 


SECT. I. 
TITLES 


For the natura! biftery of a mineral water pro- 
pofed, confidered as being yet in its channel 
or receptacles: (being the fit, or mineralo- 


gical, part of the dtfigned work.) 
H E, that would draw up the hiftory of a 


mineral water, {to have its qualities, 
fome examined and fome _ inveftigated,] 
fhould, in my opinion, make three forts of 
obfervations about it. For firft, he ought to 
take notice of thofe particulars, that relate 
to ic whilft it is yet under ground, or in its 
native receptacles: next, he is to examine 
the properties and other qualities of it, when 
it is drawn up by men at the fpring-head, or 
other receptacle : laftly, he is to confider the 
operations and effects of it upon human bo- 
dies, whether fick or found, according to the 
feveral ways and circumftances made ufe of 
in adminiftring it. 

To the firft of thefe three forts of obfer- 
vations may be referred fuch heads or titles, 
as thefe. 

1. Iw what climate and parallel, or in what 
degree of latitude, the mineral water does 
{pring up, or ftagnate ? 

2. WueTuer the fpring-head, or other 
receptacle, do chiefly regard the Eaft, the 
Welt, the North, or the South ? 

- 3, Wuerner the water be found in a 
plain or valley? And if not, whether it arife 
in a hillock, a hill, or a mountain ? 

4. Anp whether it be found at or near the 
top, the middle, or the bottom, of the ri- 
fing ground. 

5. WHETHER the waters leave any recre- 
ment, or other unufual fubftance, upon the 
{tones, or other bodies, that lie in the channels 
they pafs through as they glide along, or the 
receptacles that contain them ¢ 

6. Wuetuer there be beneath or near the 
medicinal water, any fubterraneal fire, that 
hath manifeft chimneys or vents, and vifibly 
(by night only, or alfo by day,) burns or 
{moaks, either conftantly, or at certain pe- 
riods of time ? 

9, Wuetuer at or near the mouth, or 
orifice, of the abovementioned chimneys or 
vents, there be found either flowers of brim- 
ftone, or a falt Jixe fal-armoniac, or fome 
other mineral exhalations in a dry form ? 
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8. WHETHER there be under or near the 
courfe or channel of the water, any fubter- 
raneal zeftuary, or latent mafs, of hot, but 
not actually, or at leaft viibly, burning mat- 
ters? And whether fuch eftuary afford an 
uniform heat, as to fenfe, ar have periodical 
hot fits, as it were; and if fo, whether 
thefe come at certain and ftated times, or un- 
certainly or irregularly? 

g. WHETHER It be obferved, that over the 
eeftuary, or in fome other neighbouring part 
of the place, where the mineral water iprings, 
there arife any vifible minerzl fumes cr 
fmoak, (which, when they do appear, are 
wont to do it early in the morning, or late in 
the evening,) and if fuch fumes afcead, how 
plentiful they are, of what colour, and of 
what {mell ? 

10. Wuar is the more obvious nature of 
the not manifeftly metalline, nor marcafitical 
pare of the foil, which the medicinal water 
paffes through or touches ? And whatare the 
qualities of the neighbouring foil, and the 
adjacent country ? As whether it be rocky, 
ftony, clayifh, fandy, chalky, &c. 

11, WHETHER there be any ores, mar- 
cafites, or earths, (efpecially highiy coloured 
ones) impregnated with mineral juices, to be 
met with in the courfe of the medicinal 
fpring, or in the receptacle of the fame water 
ftagnant ? And what thefe minerals are, whe- 
ther copperifh, ferrugineous, marcafitical, 
€fc, and whether the ores do, or do not, a- 
bound in the metalline portion? As alfo with 
what other ingredient, as fpar, cauke, ful- 
phur, orpiment, arfenick, &%c. (whether in- 
nocént or hurtful) they are mingled, or elfe 
compacted together ? 

12. WHETHER it can be diicovered, that 
the {pring of the medicinal water was com- 
mon water before it came to fuch a place or 
part of the foil it runs through, and there 
begins to be manifeftly impregnated with mi- 
neral bodies ? 

13. Anp whether, in this cafe, it makes 
any effervefcence, or other conflict, with the 
mineral it imbibes, or with any other water 
or liquor, that it meets with in its way ; and 
whether the conflict produce any manifeft 
heat or no? 

14. WuHetuer, if the mineral water pro- 
pofed be manifeftly hot, or extraordinarily 
cold, the fprings it flows out at, or the re- 
ceptacle it ftagnates in, have near it (andif, it 
have, how near) a fpring, or well of water, 
of a contrary quality, as it is obferved in very 
neighbouring fprings in fome few places of 
France, and elfewhere ? © 

15, WHETHER, when the water appears 
in the fpring or receptacle, there appear alfo, 
either floating at the top, or lying at the 
bottom, or fwimming between both, any 
drops or greater quantity of ail, (like naphta 
or petroleum,) or fome other bituminous and 
inflammable fubftance. 

16, WHETHER the water be confiderably 
altered, in quantity or quality, by the different 
feafons of the year, as fummer, winter, &e. 
by the much varying temperatures of the air, 
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as to heat, coldnefs, drought, &¢. by the 
plenty, or paucity, frequency, or unfre- 
quency, of falling rains, or {nows : and what 
may be the bounds and meafures of thefe al- 
terations of the mineral water ? 

17. WHETHER any thing confiderable can 
be certainly ditcovered, or any very probable 
conje@ture made, of the nature and qualities 
of the fubftances, that impregnate the water, 
by chymically and mechanically examining 
the mineral earths, through which it 
flows, or in which it ftagnates? And par- 
ticularly, by obferving their colour, whether 
native or acquired, by being kept in the fire ; 
their fpecific gravity ; their affording, or not 
affording, any falc, or other foluble fubftance, 
by decoétion; their being foluble, or indif- 
fcluble, in particular chymical menftruums 
of feveral forts, as agua fortis, {pirit of falt, 
€fc. and their being committed to diftillation 
in veflels of differing forts, and various degrees 
of fire, with care to receive feparately the 
differing fubftances they afford, whether in 
the form of liquors, or of flowers; and by 
examining thefe fubftances by fit and proper 
ways, as alfo the cap. mort. by calcination, 
elixiviation, and (if it will bear fuch a fire) 


vitrification ¢ a 


SECT. If. 


TITLES 


For the natural hiftory of a mineral water pro- 
pofed, confidered as being drawn out of its 
fpring or receptacle: ( being the fecond, or 
tlyfico-chymical, part of the defigned work.) 


tT this fcheme of titles may be the 

better underftood, and the more in- 
ftructive and ufeful; though I have not time 
to write an ample comment upon it all, yet 
I thought fic to illuftrate moft of its parti- 
cular articles by fuch notes, as may either 
explicate the meaning of what is but briefly 
couched, or deliver fome of the prattical 
ways of trial, that I make ufe of, on occafion 
of the fubject mentioned in the title or ar- 
ticle, whereto the notes belong, Thefe be- 
ing divers of them too large to be conveni- 
ently placed in the margin, are all of them 
fet down together after this fet of titles, 


TITLE. 


1, Or the aétual coldnefs or heat of the mi- 
neral water propofed, 

2. Or the fpecific gravity of the mineral wa- 
ter propofed, 

3. Or the tranfparency, the muddinefs, or the 
opacity of the mineral water. 

4. WHETHER the mineral water will, by 
ftanding for a competent time, let fall of 
itfelf any oker, or other earthy fubftance, 
efpecially though the liquor be kept from 
theair ? 


5. WHETHER any thing, and if any thing, 
what can be difcovered in the mineral wa- 
ter by the help of the beft microfcopes 
adapted to view liquors ? 

6. OF the colour or colournefs of the mineral 
water. 

7. Or the odour of the mineral water, as 
acetous, winy, fulphureous, bituminous, 
&Se, 

8. Or the tafte of the mineral water, as acid, 
ferruginous, vitriolate, lixivial, fulphure- 
ous, &Fe, 

. WHETHER any change will be produced 
in the tranfparency, colour, odour, or 
tafte of the mincral water, by its being ta- 
ken up at the fpring-head or other recep- 
tacle; or removed to fome diftance, by its 
being kept ftopped or unftopped for a 
greater or leffer {pace of time ; and, by its 
being much warmed or refrigerated, and 
alfo, by naturally or artificially produced 
cold, turned intdé ice, and thawed again ? 

10, Or the thinnefs or vifcofity of the mine- 
ral water. 

11, WHETHER the mineral water be more 
eafy to be heated and cooled, and to be 
dilated and condenfed, thancommon wa- 
ter? 

12, WHETHER the mineral water will of it- 
felf putrify, and, if it will, whether fooner 
or later, than common water, and with 
what kind or degree of ftink and other 
phaenomena ? 

13. Or the change of colours producible in 
the mineral water by aftringent drugs, as 
galls, pomgranate-peels, balauftium, red 
rofes, myrobolans, oaken leaves, ec. as 
alfo by fome liquors or juices of the body, 

14. WHETHER any thing will be precipi- 
tated out of the mineral waters by falts or 
faline liquors, whether they be acid, as 
fpirit of falt, of nitre, aqua fortis, Fc. or 
volatile alcalies, as {trong ipirit of urine, 
fal-armoniac, €@c. or lixiviate falts, as oil 
of tartar per deliquium, fixe nitre, fc ? 

15. How to examine with evaporation, whe- 
ther the mineral water contain common 
falt, and, if it do, whether it contains but 
little or much ? 

16, E{Yow to examine, without evaporation, 
whether the mineral water have any acidity, 
though it be but very little ? 

17. Or the liquor or liquors afforded by the 
mineral water by diftillation iz dalneo, and. 
other ways. 

18. Or the refidence, cap. mort, of the mine- 
ral water, when the liquor is totally evapo- 
rated or diftilled off ; and whether the cap. 
mort. be the fame in quantity and quality, 
if produced by either of thofe ways ? 

19. WHETHER the propofed water being, in 
glafs veffels exactly luted together, flowly 
and warily abftracted to a thickifh fub- 
{tance ; this being reconjoined to the di- 
ftilled liquor, the mineral water will be re- 
dintegrated, and have again the fame tex- 
ture and qualities it had at firit ? 


\O 


20. WHE- 


Experimental Hiflory of MineraL WATERS. 


20. WHETHER a glafs full of the mineral 
water being hermetically fealed, and boiled 
in common water, deep enough to keep it 
always covered, will have its texture fo al- 
tered, as to fuffer an obfervable change in 
any of its manifeft qualities ? And if it do, 
in what qualities, and to what degree of 
alteration ? 

21. Or the proportion of the dry cap. mort. 
to the mineral water, that affords it. 

22, Or the divifion of the cap. mort. into fa- 
line and terreftrial, and other parts not dif- 
foluble in water, in cafe it contain both or 
more forts. 

23. Or the proportion of the faline part of 
the cap. mort. to the terreftrial. 

24. Or the fixity or volatility of the faline 
part in {trong fires, 

25. WHETHER the faline part will fhoot in- 
to cryftals or no? And, if it will, what 
figure the grains will be of? And, if it will 
not, whether being combined with a falt, 
that will (as purified fea falt-petre, &c.) 
it will then cryftallize ; and, if it do, into 
what figures it will fhoot, efpecially if any 
of them be reducible to thofe of any fpe- 
cies of falt known to us? 

26. To examine, whether the faline part be, 


ex predominio, acid, alcalifate, or adiapho-_ 


rous ? 

27. Or the obfervables in the terreftrial por- 
tion of the cap. mort. as, befides its quantity 
in reference to the faline, its colour, odour, 
volatility or fixity ina ftrong fire ; its be- 
ing foluble, or not diffoluble by divers 
men{truums, as fpirit of vinegar, fpirit of 
urine, oil of tartar, €9c. 

28. WHETHER, and (if any thing) how 
much the mineral water’s earth loofes by 
{trong and lafting ignition ? What changes 
of colour, &%c. it thereby receives ? Whe- 
ther it be capable of vitrification per fe ? 
And what colour, (if any,) it will impart 
to fine and well powdered venice glafs, if 
they be exaétly mixed and fluxed into a 
tranfparent glafs ? 

29. Or the oeconomical and mechanical ufes 
of the mineral water, as in brewing, bak- 
ing, wafhing of linnen, tanning of leather, 
or dying of cloth, callicoes, filks, &c. as 


thefe may affift in difcovering the ingredi- - 


ents and qualities of the liquor propofed. 

go. Or the imitation of natural medicinal 
waters, by chymical and other artificial 
ways, as that may help the phyficians to 
guefs at the quality and quantity of the in- 
gredients, that impregnate the natural water 
propofed. 
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APPENDIX. 


ConTAINING 


I; | B rien sien or things directly belong- 
ing to the hiftory and pretermitted 


in it, 
Vo.. IV. 


2. A chaos of obfervations and experi- 
ments, remotely or indirectly rcefernible either 
to one or more of the foregoing titles, or to 
the common fubject of them all. 


Ss -E-C Tr... IV. 

Experimental remarks upon the (ufdal) cay 
of examining mineral waters by the belp of 
galls: delivered by way of larger annotations 
upon the thirteenth article of the fecond 
part, 


S INCE the change of colour, that mineral 
waters produce in the infulion or tincture 
of galls, is the moft ufual way, that many 
phyficians, and the almoft only, that fome of 
them endeavour to difcover or examine mi- 
neral waters by, it may be worth while, in 
this place, to fet down fome remarks, that I 
have made about this way of probation; and 
the rather, becaufe it may, mutatis mutandis, 
be not unufefully applied to the exploring the 
qualities of mineral waters by colorations, 
though made with other materials than galls, 
Firft then it may be obferved, that one need 


not make an infufion or tinéture of galls in’ 


common water, to try if, by their means, a 
new colour will be produced : for lam wont 
to beat them to powder, and keep them ina 
glafs (not too big) exactly ftopped, by which 
means I have them always in readinefs to 
mingle with the mineral water, and alter the 
colour of it,-if galls be able to do it, almoft 
ina trices; whereas, to draw the tincture of 
galls with fimple water, often takes up feve- 
ral hours, and the tinging parts are much 
weakened by being diluted by the menftrium. 
If you would have a tincture, the powder of 
galls, tied up clofe in a rag, and with it hung 
in the liquor, makes the infufion lefs muddy. 
If you be in halte, and have none of the 
powder at hand, you may fcrape as much of 
a gall-apple, as you need, into the mineral 
water. 

2. I nave obferved thofe parts of the in- 
fufion of galls, (efpecially if made by heat) 
that produce the new colour with ferrugi- 
nous waters, to be more apt to fly away than 
one would think, the infufion becoming often 
unfit to alter the colour of the martial wa- 
ters, whilft yet itfelf appears fufficiently high 
coloured. Upon which account I chufe to 
make a tincture of galls not long before I 
mind to ufe it; and, if I employ dry galls, 
to take powder, that is not ftale. 

3. Ir is no fafe way, and may be very 
erroneous, that is ufually taken in mixing 
galls, or their infufion with the water to be 
explored, fo carelefly, as 1s wont to be done. 
For thofe, that are curious to make good ink, 
will eafily believe, that much of the deep- 
nefs of the colour depends upon the propor- 
tion of galls to the other ingredient ; and 
accordingly, that by putting a much greater, 
or a much leffer, quantity of galls into fuch 
a quantity of the mineral water, the refult- 
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ing colour may be moré or lefs intenfe. To 
obviate which inconvenience, I take this 
courfe, when the occafion deferves it ; I make 
my infufion of galls with a certain weight 
of the powder in a determinate weight of 
water. As for inftance, I put about five 
gr. of powdered galls, to fteep for fo many 
hours in an ounce of water: but if I make 
ute of the dry powder, then I am wont to 
put three or four grains into an ounce of the 
liquor to be examined; which is a way far 
more certain, than the common, wherein the 
ingredients are eftimated but by guefs. I 
have mentioned various proportions of pow- 
dered galls to the fame quantity of liquor, 
becaufe I have obferved, that there is really a 
great inequality among the mineral waters, In 
which it may be put; and I have found by 


trial, that in an ounce of the German Spa, a 


ingle grain of powder would immediately 
produce a fufficiently deep purple colour. 

Jr is an inconvenience, that not only galls, 
but the other drugs hereafter to be mentioned, 
impart a high tincture of their own to the 
common water they are infufed in; and 
therefore it were to be wifhed, and is fit to 
be endeavoured; that we had fome drug, that, 
without imparting a colour to the common 
water it impregnates, would afford an infu- 
fion fit to ftrike a blackifh or a purple colour 
with martial waters, | 

Tuoucu it be ufeful, yet it is not necef- 
fary, to employ galls to produce a colour in 
the mineral water propofed; for befides that 
it is known, that ufually, (though not always, 
as I have tried) the fame thing may be done, 
but fomewhat more faintly, with oaken leaves, 
we may fuccefsfully enough fubftitute, for 
the fame purpofe, fome other aftringent ve- 
getables, as dried red-rofé leaves, the peel, 
and (as we have tried) the juice of pome- 
granates,; and (what I find to be a notable 
ftiptick ) the bloffoms of the fame plant, 
(which are vulgarly called in the fhops da/- 
lauftium:) to which may be added myro- 
bolans, Jogwood, and fome others, that need 
not now be mentioned, whofe ftrong infu- 
fions have yielded me a tincture very dark 
and blackifh with fome martial liquors. 

6. In regard that the galls, or other drugs, 
to be infuféd in common water, are not al- 
ways of the fame goodnefg or ftrength, it is 
advifeable not fo to truft to any determinate 
proportion of the pigment to the water, as 
not to take in the help of the eye to judge, 
by the colour of the tincture, whether the 
liquof be duly (and not too much or too 
little) impregnated. 

8. Wuereas there is an intimation in the 
clofe of this thirteenth article of the prefent 
fet of titles, that animal liquors may Ee em- 
ployed to produce new colours with mineral 
waters, I gave that hint, not only becaufe it 
is ufually obferved in martial waters, fuch as 
thofe of Tunbridge, the Spa, €fe, that the 
grofs excrements of the lower belly are black- 
ened by a commixture of their metalline 
parts; but in Tunbridge waters particularly 
I have obferved, that after the drinking -of 
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larger dofes of them, the root of the tongue, 
and perhaps fome neighbouring parts, would 
alfo acquite a dark colour, by the operation 
of the tranfient liquor. 

Tuoucnu the way of trying mineral wa- 
ters by the change of colours, that galls pro- 
duce in them, be ufeful and recommended 
by being eafy, cheap, and expeditious, yet I 
do not take it to be either of that extent, or 
of that certainty, that it is vulgarly pre- 
fumed to be of: for its main, if not only 
confiderable ufe is, to difcover by ftriking, 
or not affording, a black or blackifh, or at 
leat a purple or a purplifh colour, with a 
mineral water, to manifeft the liquor to be, 
or not to be, either of a vitriolate, or a fer- 
ruginous nature. But there are divers me- 
talline ores, and other mineral bodies, which, 
not participating of iron, will not, by this 
way, be difcoverable, and yet may ftrongly 
impregnate the water propofed: as for ex- 

plé, to try, whether if arfenic were ming- 
éd with water, galls would difcover it by 
producing with it a dark colour, I put fome 
of the powder of them into a deco¢tion of 
arfenic, butdid not perceive, that it gave the 
liquor any deeper colour, than it would have 
done to common water. And as the extent 
of this explorer of waters is not very great, 
fo neither do I find the informations it gives 
us to be fo certain, as they are prefiimed : 
for, if I much mif-remember not, I long 
fincé found, tipon trial purpofely made, that 
another body of a metalline nature, and that 
did not partake of iron, would; with infufion 
of palls, afford a very dark colour, that 
might eafily, among ordinary beholders, pafs 
for the colour produced by a martial water: 
and Ido fomewhat doubt, whether fo much 
as all liquors impregnated with iron will be 
diftoveted to be fo by the colour they af- 
ford with galls; for I have fometimes made 
fuch a liquor with no mineral fubftance in 
it, fave fteel or iron, but I did not find it 
would turn the infufion of galls either blackith 
or purple ; which made me fufpect, that thefe 
colouts ate afforded only by fuch martial wa- 
ters, as have been wrought upon, more or 
lefs, by fome acid falts or fumes. : 

9. Uno thefe things I fhall add, that I 
found that to be a miftake, which is generally 
taken for granted, v/z. that the infufion of 
galls will certainly difcover, by becorhing 
black, (or purple) ifta mineral water, that is 
tnixed with it, be vitriolare; for though it 
he true, that if in the vitriolated water iron, 
Ke the only or ptedominant mineral, or be at 
leaft confiderably participated by the liquor, 
yet if the diffolved vitriol be altogether cop- 
perifh, I found, by feveral trials purpofely 
made with a itrong folution of Roman vi- 
triol, (wherein copper is affirmed to be the 
only, or to be very much the predominant 
metal) that it would not, with infufion or 
tinéture of galls, afford either a black or a 
blackifh colour, but only a thick and muddy 
one, that was not fo much purplifh, 

Ir comes into my mind, upon. this occa- 
fion, that from one of the northern a 
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of England, where there. are divers mineral 
waters, there was brought me by a virtuofi 
a good quantity of very whitifh earth, which 
he fulpeéted to be of a peculiar nature, but 
could not tell of what. This odd earth 
being, examined, I concluded it to contain a 
confiderable proportion of lead ore, corroded 
by forme mineral falts, and embodied with 
the foil; fo that if it had been in a place, 
where people had fought for mineral waters, 
it is probable, that, finding fome peculiarity 
in the tafte of thofe, that paffed through this 
earth, they would have taken it for a mineral 
water, but had been ata ereat lots to determine 
what mineral it did partake of ; and perhaps, 
in endeavouring to refolve ,the doubt, by 
drinking it, they would have found very bad 
effects of it. ° But probably the fulphureous 
{pirit, to be e’er long defcribed in this paper, 
would have informed them, that the water 
was impregnated with a body of the nature 
of vitriol, but not of common vitriol : for 
though gails do not give a black, or very 
blackifh colour with a folution of faccharuim 
faiurni (which is indeed the vitriol of lead) 
refolved in diftiled or rain water; yet I 
found by trial, that this volatile fulphur did 
manifeftly and prefently do it; which trial 1 
was fain to take up with, becaufe, when I had 
occafion to confider this matter, I had not at 
hand the cres of lead, copper, é@c. and there- 
fore was fain to content mytelf with the fo- 
lutions of the metals themfelvesain their proper 
menftruums, it being probable, that the me- 
talline parts of the ores would have afforded 
either the fame folutions, or fome very like 
them, in the fame menftruums; which con- 
fitting of niter, fea-falt and vitriol, bodies 
that abound in diverfe places of the earth 
through which fprings flow, the impregna- 
ted water would afford phenomena of the 
fame kind. I made trials alfo upon a fome- 
what fine folution of refined gold made in 
an aqua regalis, and upon a folution of com- 
mon running mercury made with aqua for- 
tis, and in aclear folution of tin made, not 
with either of the foregoing menftruums, 
(for I have not found them to diffove it ge- 
nuinely) but in a peculiar folvent, (which I 
have communicated in another paper) that 
does not only diffolve it readily, but keep it 
permanently diffolved, as aqua fortis does 
filver, but not tin. To thefe folutions I put 
galls, without obtaining any blackifh colour, 
except from that, which contained gold. But 
with our fulphureous liquor we produced no- 
table changes ef colour, and thofe, in all the 
folutions but one, a dark one, or tending to 
blacknefs; and though, for that reafon, a 
carelcefs eye might judge them indifcrimi- 
nately to be blackifh ; yet, fince I well re- 
member, that the degrees, or fome other mo- 
dification, of the fame dark colour feemed 
plainly enough not to be the fame in all of 
them, I do not think it impoffible, but that 
a very heedful beholder (which, when I made 
thofe trials, Ihad no great motive to be) may 
difcern between thofe obfcure colours fome 
little differences, that may much affift him te 


guefs, what metalline fubftance is contained 
in the liquor, or at leaft is predominant in 
it, if it be a compounded one. And [ par- 
ticularly remember, that the colour, that 
{prang from our fulphureous liquor and folu- 
tion of tin, was manifeftly diftinguifhable 
from thofe produced in that of any of the 
other folutions, being not black or blackifh, 
nor fo much as purple, but of a kind of 
brownitfh yellow. 

Tuoucu Iam content, that the things I 
come from mentioning, fhould make men 
cautious and ditident, yet not only I do not 
defpife or flight the ufe of galls, ce. even 
as it is vulgarly pradctifed, but I am apt to 
think, that the way of exploring mineral wa- 
ters by the changes of colour, that may be 
produced in them or by them, when they 
are mingled with convenient drugs or addi- 
taments, may be made of greater extent and 
ufe, than he, that has read what I have writ- 
ten in the foregoing number, will perhaps 
be forward to expect. But to make the way 
of exploring mineral waters by colorations, 
of fomewhat more general ufe and lefs un- 
certainty, I would recommerid thefe things 
to the experimenter : 

(1.) Ir feems very fit, if not neceflary, 
that he look upon the change of colours, both 
while it is producing, and when it is pro- 
duced, in a good light,-and with a heedful 
eye: for by this means he may difcover fe- 
veral fhades or varieties of the more principal 
colours, and fome other circumftances, that 
he could not elie take notice of ; and which 
yet may afford good hints (in reference to 
other minerals, as well as martial ones) to a 
fagacious obferver. And I have fometimes 
fancied, that there may be a kind of phy- 
fiognomy of many, if not moft other natu- 
ral bodies, as well as of human faces, where- 
by an attentive and experienced confiderer 
may himfelf difcern in them many inftructive 
things, that he cannot fo declare to another 
man, as to make him difcern them too. 

(2.) THe attention here encouraged may 
perhaps be made more inftructive by a way, 
that I have fometimes practifed to vary the 
fhades and other phznomena of colours pro- 
duced with mineral liquors, ‘This way con- 


fifts chiefly in preparing fheets of white pa- 


per, by drenching them in a ftrong infufion 
of brafil, logwood, or fome other convenient 
dying ftuff, and then letting them dry lei- 
furely in the air, which may give fome of 
them, as I have obferved, a colour differing 
enough from that of the liquor looked upon 
in a vial or drinking-glafs. Upon this dry 
paper ye may let fall, but not all on the fame 
place, fome drops of the mineral liquor to 
be examined, efpecially if it be of a faline 
nature ; and by the changes of colour effec- 
ted by thefe drops on the parts of the pa- 

r they fell and fpread themfelves upon, a 
heedful obferver may be affifted to guefs, 
what kind of mineral impregnates the liquor, 
and how much it does fo; efpecially if, on 
the fame fheet of paper, fome other fit mi- 
neral water, or idoneous liquor, be likewife 


dropped, 
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dropped, that the changes of colours pro- 
duced by the two fluids may be furveyed 
and compared together. I alfo practifed an- 
other way fomewhat differing from this; as 
the main part of which we prepared white 
paper, by rubbing well upon it, with a hare’s 
foot; or fome fuch thing, fome idoneous 
powders, efpecially that of vitriol (whereof, 
for this purpofe, Englifh feemed the beft) 
lightly calcined in a gentle heat, till it became 
of a greyifh colour and friable between the 
fingers. By this means it was eafy to make 
the paper fit for our turn: for the finer parts 
having lodged themfelves in its pores, with- 
out much difcolouring it, when the fuper- 
fluous duft was ftruck off, it became capable 
of affording a variety of colours, or rather 
fhades, fome deeper and fome fainter, when 
I let fall on it fome drops of differing mar- 
tial liquors: But of the examen of:the ma- 
teria medica, by the changes of colour pro- 
duced in it or by it, more is faid in another 
paper ; and therefore, inftead of transferring 
that hither, I fhall here briefly intimate, that 
divers variations of colour may be made, ei- 
ther by infufing or otherwife mixing, as I 
have fometimes done, fomething in the mi- 
neral water before the tinging ftuff be put 
to its; or by putting fomewhat in the infu- 
fion or powder of galls, before it be mixed 
with the mineral water; or elfe by dropping 
fit liquors (fuch as fpirit of falt firft, and 
then fpirit of urine, or oil of tartar) into 
the blackifh or purple mixture of galls, and 
the medicinal water to be examined : for by 
thefe means diverfe variations of colours may 
be obferved, which, together with fome 
other ways, that I have made ufe cf to mul- 
tiply them, I have not now leifure to fet 
down: 

-..(3.) Ir is not convenient to confine one’s 
felf to the ufe either of galls or oaken leaves, 
but to make ufe alfo of red rofes, balau- 
‘ftium, logwood, brafil, and other aftringent 
vegetable pigments. For though fome of 
thefe give a deeper tincture than galls, yet, 
by the diverfity of colours produced by them 
in mineral waters, an attentive beholder may, 
as was lately intimated, where I mentioned 
diverfity of lights and fhades, difcover fome 
‘things, that he would not be informed of, or 
receive any hints of, by the help of galls or 
oaken leaves alone. Nay, I would. not have 
our experimenter employ none -but vegetable 
fubftances about -his colorations, but fome- 
times make ufe of animal ones, and (more 
often) of minerals; fince, by this means, he 
may much diverfify his trials, and increafe 
the number cf phenomena, fome of which 
he may probably find inftructive. Befides 
aftringent plants, Ihave found, and fometimes 
devifed, other fubftances, that will turn black, 
as well as galls, with vitriolated water ; and 
that not only with thofe, that are richly im- 
pregnated with iron, but alfo with thofe, 
wherein copper alone abounds, as in Roman 
vitriol, And though, for certain reafons, I 
-muit not now fet down a way I have, to dif- 
cover ina trice both thefe vitriols, without 

2 


any liquor or tangible body, yet I fhall fub- 
join, asa kind of fuccedaneum, that may fuf- 
fice for the prefent octafion, the way of ma- 
king,a liquor, that will prefently turn black 
with a folution either of martial or cupreous 
vitriol, 

‘© Taxe equal parts of pure falt of tartar, 
‘¢ and either flowers of fulphur, or at leaft 
‘© fulphur finely powdered, and good fal- 
‘© armoniac; reduce the firft and th2 laft to 
« powder feparately, melt the fulphur over 
‘¢ a gentle fire, and by degrees put to it the 
‘© falt of tartar, ftirring them well, to make 
‘¢ them incorporate and grow red, (or red~ 
‘¢ difh: ) then put this mixture pulverifed 
‘‘ into a glafs retort, or a cucurbite, and 
« pour on it the fal-armoniac diffolved in 
“ fair water; and, clofing well the junctures, 
‘¢ diftill all in fand by degrees of a mode- ° 
‘© rate fire, fhifting the receiver once or 
“< twice, becaufe the liquors will be differ- 
«¢ ingly tinged and ftrong; and that, which 
“¢ afcends laft, may bring over but very little 
“© of the fulphur, whofe volatile tincture is 
«© yet the main thing we aim at in this ope- 
‘© ration.” 

(4.) I po not defpair, but that he, who 
were able to make a fkilful ufe of the feveral 
drugs and other bodies, vegetable, animal 
and mineral, that may produce new colours 
in, or with, mineral waters, (or, in fome 
cafes, with the fubftances, that impregnate 
them) may, by their means, be alfo enabled to 
difcover the prefence or inexiftence of divers 
other minerals, fome of them falubrious, or 
at leaft fafe, and fome others either hurtful, 
or at leaft dangerous, that are not taken no- 
tice of by thofe, that content themfelves to 
employ galls and oaken leaves in the ex- 
ploration of the waters they examine: for 
fome of thefe liquors contain falts, that, ha- 
ving not corroded either martial or cupreous 
ores, or marcafites, do not betray themfelves 
by producing either an inky or a fainter de-~ 
gree of blacknefs, or elfe a purple, with the 
drugs made ufe of to change their colours. 
Of thefe falts I have met with more than 
one fort, which may be more properly taken 
notice of, when we confider the mineral wa- 
ter, and its contents, 

12. I ruinx it likewife very poffible, that 
induftrious men fhould find ways to difcover, 
by the help of the change of colours, whe- 
ther orpiment or native arfenick, or the like 
poifonous minerals, do fo impregnate the wa- 
ter propofed, as to make it very hurtful or 
dangerous, though not abfolutely pernicious. 
And as for fulphur, there may be feveral wa- 
ters, that partake of it, without being taken 
notice of to do fo. For I remember, that I 
have fometimes purpofely made a liquor, 
that was limpid and colourlefs like {pring 
water, and which would totally fly up, even 
with a gentle heat, and yet this liquor was 
richly impregnated with a mineral fulphur, 
as I convinced feveral virtuofi by manifeft 
and ocular proofs, So that if fulphur chan- 
ced to be combined with any falt or mineral, 
of thofe many fubterraneal ones, that eek 

hath 
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hath hid from us, that can fupprefs or dif- 
guife its peculiar odour; the water may be 
confiderably, and yet unobfervedly, impreg- 
nated with it. And yet it is like, this may 
eafily be difcovered by the change of colour 
producible in fuch a fulphureous liquor by 
vitriolate bodies; and other appropriate ad- 
ditaments § which may be thought the more 
probable, becaufe, though the fpirit lately 
defcribed be very tranfparent and totally vo- 
latile in the form of a liquor fometimes pale 
enough, yet common Englifh vitriol, as alfo 
that of Dantzick, which is venereal, will 
prefently turn it of a black or very dark co- 
APaper lour. And to add here fomewhat more dif- 
reterred to ficult to be performed, I have devifed a way, 
Pal ob- which I elfewhere deliver, whereby it may 
eryutLous a 
“bout the @Ppear, that even Gopper, that hath been 
falubviry melted into a body, may be fo fubtilized and 
and infa- difguifed, as to have a multitude of its me- 
ree of talline parts made to afcend with others in 
ander the form of a cranfparent liquor like common 
avhofe 4th water ; and yet by putting to it a little of 
propofi- another fubftance, as volatile and colourlefs 
tion thus as itfelf, it would prefently difclofe the cop- 
Procels is . : : . 
ranged, Perit contained, by turning blue as a fapphire. 

13. Because arfenic is a very pernicious 
drug, and yet has been fufpected to be clan- 
deftinely mingled with fome mineral waters, 
which I thought the lefs improbable, be- 
caufe fome of the marcafitical bodies, by 
which fome minerals pafs,-are judged not to 
be devoid of arfenic; for thefe reafons, I fay, 
and for this other, which makes the men- 
tion of it pertinent in this place, that galls 
did not (as I elfewhere note) difcover at all 
the inexiftence of this poifonous drug in 
water, though the liquor were copioufly im- 
pregnated with it, 1 thought fit to make 
fome trials, that feemed to me likely to dif- 
cover at once the inexiftence of arfenic in 
water, and fomewhat of the nature of that 
dangerous mineral, 

Happrenine fome years ago to tafte arfe- 
nic, not without fome little danger and in- 
convenience, the tafte of it did not feem to 
me to favour the vulgar fuppofition, that its 
poifonous nature confifts in a highly acid 
falt ; whereas its tafte agrees well with my 
conjecture, who fufpect it to be of an ex- 
ceeding corroding or fretting nature, but 
whofe corrofivenefs is fui generis, that is, of 


a peculiar kind. Having then made a ftrong. 


folution of arfenic in common water, lara 
does not without fome {kill eafily diffolve it, ] 
we mixed a {mall proportion of it with the 
German Spa water, and then dropping 1n- 
to this mixture fome highly dephlegmed fpi- 
rit of urine, we perceived a light lactefcence 
to be produced, and a whitifh precipitate 
very flowly to fubfide. 

We found alfo, that a little (excellent) 
oil of tartar per deliquium, being dropped in- 
to fome of the lately mentioned folution of 
arfenic,, produced a heavy whitifh cloud, 
which prefently fettled at the lower part of 
the glafs. We alfo put oil of vitriol, as one 
of the ftrongeft acids we know, into the fo- 
lution of arfenic, but did not perceive, that 

Vor. IV. 


the oil made a precipitation;. or wrought 
much otherwife on it; than it would have 
done upon common water. And by thefe 
three trials one would fufpect, that arfenic 1s, 
at leaft ex predominio, an acid body. 

But not content with thefe, we put fome 
of the arfenical liquor upon fome fyrup of 
violets, and found it to change the fyrup, 
though but flowly, rather to a green than a 
red or purple colour. 

We put to another portion of the fame 
liquor fome of our volatile fulphureous {pi- 


rit; but took notice of no precipitation, that ~ 


enfued, 

For a feverer examen we imployced a trial, 
that we fuccefsfully make ufe of (and have 
delivered in another paper) to difcover fuch 
flight degrees of acidity in liquors, as by or- 
dinary trials are not difcoverable ; but we 
could not, by this way, difcern the leaft aci- 
dity.in our arfenical folution, buc rather a 
manifeft token of an urinous or lixiviate qua- 
lity. 

Witn the former experiment agreed very 
well that, which we afterwards made; by put- 
ting fome of the arfenical liquor into a itrong 
folution of common fublimate made in fair 
water. For by this means we had a copious 
precipitate, fuch as might have been expect- 
ed from an alcaline precipitant ; and this 
was not brick-coloured, as fixed alcalies pro- 
duce with diffolved fublimate, but white, 
fuch as urinous or volatile alcalies (as they 
call them) are wont to make. with the fame 
liquor. . 

Tue foregoing trials having been made at 
one time, when I was in hafte, and not at 
all fond of having to do with arfenic, (for. 
which reafon I caufed the folution to be pre- 
fently thrown away to prevent dangerous mi- 
ftakes ;) ‘though what I have hitherto tried 
feems very favourable to our propofed con- 
jecture ; “* That though arfenic be a very 
“© corrofive body, and perhaps upon that 
‘- {core poifonous, yet its deleterious nature 
« does not confift only, or mainly, in a tran- 
«© fcendently acid, nor in a lixiviate cauftick 
“¢ quality, but in a corrofivenels fui generis, 
«© Tmean peculiar and diftinét:” yet I fhall 
forbear to be pofitive in this conjecture, till 
further trial, pretending only, by what has 
been faid, to thew the need of examining 
the vulgar fuppofition by further inquiries, 
and to give fomé hints towards the finding 
of antidotes againft this cruel poyfon. 

I sHaLt now add, that for the fake of 
water-drinkers I caft about in my thoughts 
for fome way, that might be of ufe, though 
of no certainty, in examining a mineral wa- 
ter fufpected to contain arfenic. To which 
purpofe, for reafons, which hafte forbids me 
to mention, .I pitched upon vitriolate bodies, 
and found, that if a little folution of Daxi- 
zick vitriol were put to a. convenient quantity 
of arfenical liquor, there would prefently en- 
fue a great change of colour, and a dark 
fubftance would by degrees precipitate itfelf, 
and fettle in the lower part of the glafs. The 
like effect we found, when we put Englith 
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vitriol, which (having no copper added in 
the making, as that of Dantzick has,) 1s ¢1- 
ther altogether, or almoft totally, martial, in- 
to a confiderable proportion of the arfenical 
folution. 

I rear I thall be thought to have dwelt 
by far too long upon this one (13) article of 
our fet of titles: but I was tempted to do 
it, partly, becaufe I thought the fubject 
{eemed both to merit and to need it; part- 
ly, becaufe I thought fit to give an inftance, 
that may fhew, that even that part of the 
exploration of mineral waters, that is judged 
to be the moft cultivated, hath been but fu- 
perficially enough confidered ; and partly 
too, becaufe my want of health, and my 
preingagement to fome fubjects, that I am 
more concerned for, than Iam for that I now 
treat of, permitting me to make few other 
than fhorter notes upon the particular articles 
and claufes of this fcheme of titles; I 
thought it not amifs, by referring all the 
foregoing obfervations and trials to the fame 
topick, to give one {pecimen (though but an 
imperfect one) of thofe, that, for diftinc- 
tion’s fake, I ftile Large Annotations, And 
though the title thefe belong to be the thir- 
teenth in the fcheme (of the II part,) yet I 
thought fit to premife thefe notes to all the 
reft, though divers of them be on titles an- 
tecedent to the thirteenth; becaufe one or 
other of the many particulars referred to 
this !aft named title may probably be of ufe 
to you, in confidering many of the other ar-° 
ticles of this {cheme, whether they follow the 
thirteenth, or precede it. 


MarcixnaL Nores for the II. 
or phylico-chymical part of the 
natural hiftory of a mineral 
water propoied. 


Notes on the fioft title, 


HE article mentions actual cold- 
nefs and heat, becaufe we do not 
here confider that, which the fchools call po- 
tential. 

2. Tue knowledge of the degree of cold- 
nefs in the water, efpecially if 1t be extraor- 
dinary, may fomewhat affift the examiner to 
guefs, whether the fpring come from fome 
notable depth under ground before it afcends, 
or whether it runs through a foil abounding 
with falt-petre or fal-armoniac, or fome fuch 
very refrigerating fubftance. 

3. THe degree of coldnefs or heat may 
be eftimated feveral ways ; as, if the water be 
cold, by its having, or not having, the 
power to coagulate effential oil of annifeeds, 
or that of fennel-feed; and if it be that, by 
its being, or not being, able to melt bodies 
of fomewhat differing difpofitions to fufion, 
as butter, tallow, bees-wax, €%c. or to coa- 
gulate the whites of eggs, or to boil eggs in 


| i 


the fhell, €@c. But the beft way is to plunge 
into the water propofed at leaft the whole 
ball or globulous part of a good hermetically 
fealed thermofcope, whereon the degrees of 
cold and heat are carefully marked. 


Notes on the fecond title, 


II. Tue knowledge of the fpecifick gra- 
vity of a mineral water may be of great 
ufe to him, that endeavours to difcover its 
nature, not only as this knowledge enables 
him to diftinguifh the propofed water trom 
others, but becaufe it may afford him a.con- 
fiderable and double information. For, by 
comparing the weight of the propofed liquor 
with that of common water, he may be, in 
cafe the former be heavier, (as it ufually 
happens to be;) affifted to eftimate, what 
proportion of falt, or martial, or other mi- 
neral fubftance, it is impregnated with. And 
if it be very light, and much more if it be 
lighter than common water, he may proba- 
bly conclude, that the fubftance, that im- 
pregnates it, is either very {mall in quantity or 
proportion, or is not near fo grols, as is to be 
found in other mineral waters, but of a {piri- 
tuous and volatile nature, which ts a difcove- 
ry cf no fmall moment in this affair. And 
though that may feem a paradox, which I 
here fuppofe, that a water impregnated with 
a metalline or mineral fubitance fhculd be 
as light, or even lighter than common water ; 
yet upon trial carefully made I have found 
fome mineral waters, as particularly that of 
Tunbridge well taken up, and (though they 
be fomewhat lefs light) that of the German 
Spa, and of fome of the J/ington iprings, 
to be manifeftly lighter, than common water ; 
and fome taken up at Tunbridge I found to 
be lighter, than common water, even purificd 
by diftillation. 

Awp though it be very hard to conceive, 
yet I think it not impoffible, that a fubter- 
raneal fubftance, that impregnates water, 
fhould be lighter i# fpecze than it; but yer I 
would not refer this furprizing levity, in all 
cafes, nor all of it in moft cales, to the ac- 
mixture of lighter corpufcles,; becauie tome 
trials juftified the fufpicion I had, that much 
of the comparative lightnels proceeded from 
this, that the mineral water was imbued with 
a fmaller quantity of vulgar or culinary fale, 
than common water ufes to contain. But 
yet thefe trials did not fatisty me, that this 
paucity of common falt was the fole or ade- 
quate caufe of the hghtnefs of the men- 
tioned waters. 

But, cto difcover fuch minute differences, 
one mutt have good inftruments ; and indeed, 
to fpeak freely, there are few, upon whofe 
reports I durft confidently rely for tne {pect 
fic gravity of mineral waters; for to weigh 
liquors any thing exaétly, there is requilite 
more heedfulnefs, and more fkill, and becter 
inftruments, than are ealy to be met with to- 
gether, and than we ultally imagine. And 
when phyficians end others weigh mineral 
waters, they are wont to do it in fome apc~ 

thecary 
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thecary’s or cther tradefman’s fhop, where, if 
the balances be fmall, the veffels and the wa- 
ter are commonly too heavy for them, and 
oftentimes wrong them. And if, as is ufual, 
the bottles or other veffels be great, they 
require far better balances, than are ufually 
employed in the fhops of apothecaries or gro- 
cers, whole balances a critical examiner will 
too often find to be far from being accurate ; 
infomuch that uofually, without at all altering 
the weights, though perhaps not great ones, 

he may eafily make which fcale he pleafes 
manifeftly preponderate, and continue in that 

pofiticn, and may as eafily afterwards give 

the other fcale the fame advantage. The dili- 

gent and experienced mathematician Merfennus 

much complains of the difficulty he found to 

weigh liquors exactly, even by the help of 
his nicer inftraments, The accurateit way 

I know, is by comparing the differing weights, 

that the fame finking body has in common 

water and in the liquor propofed. But this 

way (which I elfewhere circumftantially de- 

Jiver) requiring, befides good inftruments, 

{kill in hydroftaticks, is practicable but by 

few. And the way of comparing waiters, by 

the greater or leffer finking of the fame cy- 

‘linder or other fwimming body into them, 

is {carce accurate enough: wherefore, I chofe 

to make a very fkilful artift blow, at the 

flame of a great lamp, a thin round vial with 

a flattifh bottom, that it might ftand upright, 

and be very light; and this was furnifhed 

with a neek as large as-a goofe quill, drawn 

very even into a hollow cylinder of above 

three inches long, and fitte¢l at the top with 

a little gap, that hindered the water from af- 

cending above thedue height. 

Tuts glafs contained Zijfs, and 43 grains 
of common water, and yet, when empty, 
weighed but 3vi -+ 42 grains: fo that I 
could ufe it, when full of liquor, in fuch a 
balance, that the addition or detra¢ction of 
half ,a grain, or lefs, would make either f{cale 
preponderate. The length and evennefs of 
the ftem was defigned for ufes not needful to 
be mentioned here, where it may fuffice for 
my purpofe to fay, that this glafs was judged 
capable of holding water enough for not un- 
curious trials, and yet not to be, though well 
filled, too heavy for a tender balance. In 
this veffel therefore we carefully weighed fe- 
veral liquors (whofe gravity belongs not to 
this place) and among them divers mineral 
waters, fome of which, at leaft known here 
at London, were found to be of the annexed 
weighits, 

. Tue glafs being filled with feveral liquors 
to the fame height, and weighed in the fame 
balances 

Ounces dr. gr. 
Common. water was found to 


weigh Sees 3 4 43 
Common water diftilled ——- 3.4 41 - 
Acton water 3 4 48 § 
Epfom water —— 34 5% 
Dulwich water —- 2 4 54 
Straton-water meee. == 3 4 55 


3 


Ounces dr. gr. 
Barnet water 


——— 3 4 §% 

North-hall water 4. §0 
The German Spa-water ——- 3 4 40 
Tunbridge water 3 a 98 
Iflington water from the mufic? | 6 

houfe 3 4 3 
Iflington water from the vault 

with fteps 4 39 
Iflington water from the cellar 4 4 39 


By this fhort account it may appear; that, 
as divers mineral waters (that contain falts in 
them) are confiderably heavier, than common 
water, fofome, efpecially ferruginous waters, 
are impregnated with fo fine a fubftance, as 
to be lighter than common water. 


Notes on the fourth title. 


IV. Tus article may, in divers cafes, 
give fome light to the difcovery of the kind 
of foil, through which the water has paffed ; 
and is alfo ufeful to diftinguifh the fpontane- 
ous refidence, if I may fo call it, that the li- 
quor lets fall by meer ftanding, from that, 
which they call the caput mortuum, that re- 
mains after the total evaporation of the wa- 
ter ; by which means alfo the weight of this 
laft refidence may be more truly known. 
Befides fome other mineral waters, I found, 
that the German Spa waters, brought very 
well ftopt to London, afforded, by long ftand- 
ing, a pretty quantity of terreftrial fubltance, 
that looked almoft like yellow oker,! and per- 
haps was‘of great affinity to it in nature. 
3. That claufe in the article, though: the ‘li- 
quor be kept from the air, was therefore fet 
down, becaufe I had found by trials, that 
fome liquors; by being expofed to the free air, 
would. have copious, and fometimes furpriz- 
ing fubftances, feparated from them as if 
the air contained fome precipitating falts fit 
to wotk on the liquors, fo as to mdke in 
them fuch notable feparations, | f 


Notes on the fifth title, 


V. Aw accidental weaknefs I had in my 
eyes, when I had the beft opportunity to en- 
deavour fatisfying myfelf about this inquiry, 
forced me to leave the profecution of it to 
others. Only two things I fhall take notice 
of on this occafion: one is, that having 
caufed one, that had young eyes, and was ac- 
cuftomed to maké ufe of fuch microfcopes, as 


are mentioned in the article, to look ot 


fome miingral waters through them, he faid 
he could difcern no ‘difference between them 


and common water: netwithftanding which, ' 


the trial ought to be répeated by various per- 
fons, on feveral watets, with-differing engy- 
{copes, and in differing lights, and other cir- 
cumftances. The other is, that whereas it is 
by divers learned mén. objected apamft the 
goodnefs of thefé niagnifying glafies we now 
make ufe of to look on liquors, that the little 
bodies; that the ingenious Mr. ——— 

ands 
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and, fince him, divers other virtuofi have ob- 
ferved in water, wherein pepper has been in- 
fufed, are not, as he pretends, Irving creatures, 
but little inanimate concretions, that are ca- 
fually formed, and carried to and fro in the 
liquor ; to convince thefe doubters, of whofe 
number I was myfelf at firft inclined to be, 
I devifed the following experiment: having 
laid upon the magnifying glafs a part of a 
drap of water, wherein I could fee ftore of 
thefe little animals frifking up and down, 
we put to the liquor, with a briftle or fome 
fuch very flender thing, part of a drop of 
fpirit of falt, which, as was expected, pre- 
fently killed thefe little. tender creatures, and, 
depriving them of their aninial motion, left 
them to be carried fo flowly to and fro in the 
liquor, as to make it vifible, that they were 
then dead, and had been before alive, 


Notes on the feventh title. 


VII. 1. Tue odours of divers mineral wa- 
ters are beft judged of at the fpring-head or 
other receptacle,. whence fome of them being 
removed {carce afford any odour atall (per- 
ceptible by us men.) 

2. Peruaps the fulphureous fcent, that is 
fometimes perceived in Tunbridge and fome 
other. waters in their fources, may in part 
proceed from loofe exhalations, that cafually 
happen to be mingled with the waters, but 
do not conftantly belong to it. 

3. THE winy odour is mentioned among, 
others ; becaufe I am credibly informed, 
thar in <france.there is a mineral {pring, 
if not more or lefs than one, that has fiich a 
fmell. a ees 

4. I mention the bituminous odoypr di- 
{tinctly from the fulpbureous, becaufe men 
are too. apt to confound them, and take all 
ftinkingn mineral waters for fulphurtous, 
whereas divers are manifeftly bituminous ; as 
may ‘be gathered, to omit other figns, not 
only from their proper odours, but from 
more or fewer drops of petroleum, ora kind 
of courfe naphta, thatare found fwimming 
upon the water, 

s. 1 rank it alfo not unlikely, that fome- 
times a {pring may partake both of fulphur 
gnd bitumen, mingled together by. the fub- 
terraneal heat, fince-I have found, that I 
could eafily melt and incorporate thefe two 
fubftances here above ground, 


Notes on the ninth title. 


IX, 1, Tus is an almoft necefigry article, 
becaufe many perfons, that drink mineral wa- 
ters, cannot well, either for want of ftrength or 
conveniency repair immediately to the fpring- 
head, but are obliged to drink them in their 
beds or their lodgings, and perhaps to have 
them tranfported to a great diftance, or even to 
another country. 2. Many purging waters 
are found to retain their laxative virtue, and 
that perhaps for a confiderable time, though 
they be tranfported to places diftant from 
thofe they rife in. 3. In fuch ferruginous 

2 


_ plifh colour. 


waters, as are lighter than common water, 
I found a manifeft difference in reference to 
tranfportation ; for moft of them, even fuch 
as will bear removing, have fomething of 
frefhnefs and quicknefs at the f{pring-head, 
(perhaps from fome fpirituous and fugitive 
exhalations, that there arife with them, but 
prefently vanifh,) that they have not any 
where elfe ; and fome do not only lofe this 
brifknefs by being removed, though in vef- 
fels well ftopt, but they lofe alfo the power 
of producing, with the powder of galls, a 
purple colour, as I found by trial purpofely 
made in more than one of thefe mineral wa- 
ters ; which, to prevent fraud, I fent for to 
the fprings themfelves by fervants of my own: 
for though thefe carried their glafs bottles 
along, with them, and had no other errand 
there but to fill and ftop them carefully, 
yet, by being tranfported lefs than one 
league, I found them fo altered, that they 
would no longer make a purplifh colour with 
powdered galls, but a deep reddifh one ; 
whereas the German Spa waters did almoft 
always here in London afford me, with the 
fame powder of galls, a rich purple colour ; 
and Tunbridge waters afforded me the like, 
but not fo deep a one, when I received them 
at London very well ftopt. 4. This laft claufe 
was not to be omitted, becaufe the exaé& or 
negligent clofing of the veffels, wherein fuch 
waters are tranfported, is a circumftance of 
great moment. For more than once I received 
at London waters {ent me from Tunbridge by 
phyficians themfelves, (who ufed at leaft a 
moderate care in putting them up,) which yet 
would by no jneans afford with galls a pur- 
And I found, that even the 
German Spa-water would almoft prefently 
lofe its capacity of being made purple by 
galls, if it were confiderably heated. 5. But 
the fame Spa-water being, in fummer time, 
kept all night in an open veffel, did the next 
morning, till it was late, if not till noon, re- 
tain a difpofition to be made purple by the 
admixture of galls; but that difpofition it 
loft before the next day. 


Notes on the fifteenth title, 


XV. 1. Because it often happens, that 
men have not the leifure and the conveniency 
totally to evaporate the propofed mineral 
water, it may be an ufeful thing to be able, 
without evaporation, to difcover, whether it 
contain any common falt; and, if it do, to 
make fome eftimate, how copioufly or {pa- 
ringly the liquor is impregnated with ir, 
This might eafily be done with nicety e- 
nough, if I were not by very juft reafons re- 
ftrained, for a while, from communicating 
that way of examining the faltnefs and frefh- 
nefs of waters ; of which, I did, by the king’s 
command, fhew his majefty fome proofs, 
whereof, mention was prefently after made in 
the printed Gazettes. But tillit be free for me 
to impart that way to the public, I fhall only 
intimate, that fome guefs may be made at the 
faltnefs of waters, by obferving, whether 

they ~ 
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they will lather with.wafh-balls or foap, and, 
if they will not, what quantity of curdled 
matter they will produce ; as alfo, whether 
the waters will ferve for wafhing of linnen, 
and will boil peas tender ? Which two are 
the moft ufual ways, that many feamen take 
to examine the goodnefs of unknown waters 
by. In divers purging waters this way may 
be difficult to be practifed with certainty, 
becaufe of other falts, that may be predomi- 
nant in them ; but in the examen of lightly 
ferruginous {iprings it may be more relied up- 
on, 2. It may not be unworthy obfervation, 
that, when I made ufe of my own way of 
examining the faltnefs of mineral fprings, I 
did not find even the lighteft fort of them 
devoid of common falt; which I found, 
but not in equal proportions, to be contained 
not only in the feveral waters of Iflington, 
Hampftead water, and, if I mifremember 
not, in fome others, but alfo particularly in 
Tunbridge waters, and thofe of the German- 
Spa ; which I did not much wonder at, be- 
caufe I had long known, that more or lefs of 
common falt is very ufually harboured, 
though not obferved, in many foils, through 
which all forts of fprings, and .confequently 
mineral ones, have their courfe. 


Notes on the fixteentb title. 


XVI. Tuovcn acidity be fo ufually a ma- 
nifeft quality of mineral waters, that authors 
are wont to divide them into acidule and 
therme; yet I have found by feveral trials, 
that it is not near fo eafy, as men prefume, to 
find a manifeft acidity in all mineral waters, 
that are not fulphureous or hot, For feveral 
ferruginous waters having probably {pent the 
acidity they had upon the iron ore, which 
they diffolved in their paffage, retain fo little 
acidity, that it is hard to difcover they have 
any, either by their working upon coral, or 
by any conflict with {pirit of urine, or the 
like, or by mixing them with fyrup of vio- 
lets, to change the colour of it; infomuch, 
that fometimes I fhould have concluded 
fome fuch waters to have no acidity atall, if 
I had not had a way of difcovering a far lefs 
degree of it, than I could difcern it to have 
by other trials, The circumftances, that 
made this way of examining fo critical, will 
coft me too many words to fet down here, 
and I have done it in another paper exprefly 
written of the way of difcovering the quali- 
ties of divers bodies, by changes of colour made 
in or with them: and therefore I fhall here 
but briefly tell you, that I difcover the acidity 
of liquors by their operation upon the colours 
of an infufion of lignum nephriticum made in 
limpid water, (and ordered after a certain 
manner.) By this means I found the Ger- 
man-Spa to retain a little acidity, even here 
at London ; but, more than one of our own 
ferruginous fprings did.not, even upon this 
trial, appear to have any : and (which fome 
may.think flrange) I did not find even fome 
of the purging fprings, particularly that of 
Aéton, to have any difcernible acidity. 

Voz, IV. : 


Notes on the twentieth title, 


XX. Tue {cope of this inquiry was two- 
fold : the firft, to difcover,; whether a change 
Of texture would notably alter the qualities of 
the liquor; when the hermetical feal hindered 
the avolation of any faline, ferruginous, or 
{pirituotts parts : and the other was to {fec, 
whether fiich an agitation by heat, as in the 
Open air would, as I had found, deprive the 


Spa-water of the virtuc of making a purple. 


colour with galls, would caufe any manifeft 
feparation of parts in the liquor, and make 
any groffer fubftance to precipitate or fubfide. 
But though we did twice (not without diffi- 
culty) make the experiment with Spa-water, 
yet we made it without fuccefs; for the farit 
time the glafs broke at the bottom, befors 
the water we immerfed it in was near boiling 
hot. And though the other glafs refifted longer, 
and endured a greater heat, yet in not very 
many minutes that alfo broke at the bottom ; 
which difappointmenta faithful hiftorian ought 
as little to conceal as better fucceffes. And I 
chufe to leave this 2oth article of inquiry in 
Its place, among the reft of the titles, be+ 
caufe poffibly fome other may be more happy, 
than I was, in endeavouring to anfwer it. 
And I hold it not amifs, in drawing up plat- 
forms of natural hiftory, to fet down what 
queftions we think fit to be propofed to na- 
ture; becaufe we cannot be fure, before 
endeavours for trial be ufed, whether the 
thing to be attempted be practically perform- 
able, or not. 


Notes on the twenty-fixth title. 


XXXVI. 1. Divers ways may be pro- 
pounded to difcover, which of the qualities, 
mentioned in this article, is predominant in 
the falt to be examined ;° but, I confefs, I 
fomewhat doubt, whether thefe ways of trial 
be fo certain, as many will be forward to 
think them. 2. If acidity be gueffed to be 
predominant in the falt propofed, it will pro- 
bably appear by fuch ways as thefe : by the 
tafte, odour, or both: by working upon co- 


‘ral or crab’s eyes finely powdered : by curd- 


ling of milk : by making fyrup of violets 
reddifh : by the power of deftroying the blue 
colour of the infufion of lignum nephriticum : 
by not being precipitable by potent acid li- 


_quors, as oil of vitriol, sy of falt; and by 


being precipitable by oil of tartar per dels 
quium, as alfo by ftrong fpirit of urine, and 


other volatile alcalies, as they are called. | 


But, as I was noting above, I doubt whether 
thefe proofs be abfolutely certain ; for, if I 
miftake not, I found fome purging mineral 
waters, that would not give even fo flight a 
proof of acidity, as to deftroy the bluenefs 
of the nephritic tinéture, which yet would 
curdle milk, and turn it to a kind of poffet ; 
and, on the contrary, I found, that fome Ger- 


_man-Spa waters would not curdle milk, and yet 


would readily deprive the newly mentioned 
tin€ture of its ceruleous colour ; which yet I 
Rrer did 
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did not find, that fome of our Englifh ferru- 
ginous waters were, at leaft when brought 
me to London, able to do. 3. The predo- 
minancy of an alcali, in the falt of a mineral 
water, may be probably difcovered by fuch 
ways as thefe : by the lixiviate tafte, {mell, 
or both; the former of which may be ob- 
ferved in the trie nitre of the antients, 
«which I have had brought me from gypt, 
and a neighbouring countty, whofe name I 
do not now remember :) by the turning of 
fyrup of violets green: by the’ precipitation 
of folution of fublimate made in {pring-water : 
by an effervefcence or conflict with fome po- 
tent acid, as aqua fortis, or well dephlegmed 
Spirit of falt: by heightning the red tincture 
of logwood or Brazil, drawn with common 
water; to which may be added a nicer 
way or two, that I have elfewhere mentioned. 
But I propofe thefe ways but as appearing ra- 
tional, upon the fcore of my having fucceff- 
fully tried them with other faline bodies, that 
were alcalifate: for as to thofe mineral] waters 
¥ have had occafion to examine, I do not 
remember I have yet met with any, wherein 
an alcali was predominant. 4. But, perhaps, 
farther inquiry will difcover to others here in 
England, whatI have not yet met with; and 
E doubt not, but that there are, in divers 
places of the earth, falts of an alcalifate na- 
ture. And I prefume, that if the Egyptians 
were any thing curious of fuch things, they 
would find, among their fprings or wells, 
divers waters impregnated with them : for I 
found by trials putpofely made upon latron, 
as fome knowing men call the true Egyptian 
nitre, prefented me by an inquifitive ambat- 
fador, who came out of the Eaft, that the 
native falt exhibited divers of the fame phz- 
nomena, that other factitious alcalies do. And 
fome falt, afforded by the famous waters of 
Bourbon in France, being’ brought me thence, 
with adefire, that I would examine it, I found 
it to be evidently alcalifate ; infomuch that it 
would make a confliét with acids, and pre- 
fently turn fyrup of violets green. 5. If we 
fufpeét vitriol to be much predominant in the 
faline part of a mineral] water, we may endea- 
vour to difcover it by fuch ways as thefe. 
By its blackning a folution of galls : by its 
vomitive operation upon the drinkers, though 
this may fometimes be an uncertain way, ef- 
pecially becanfe an invifible permixture of 
arfenic, or perhaps arfenical fumes, may give 
the water they impregnate an emetic quality : 
by putting alcalies to a ftrong folution of the 
fuppofed vitriel, and obferving, whether it 
will afford a yellow or yellowifh precipitate, 
if falt of tartar or fpirit of urine be dropt in- 
to it. By taking notice, whether a fulphure- 
ous {pirit, efpecially fuch an one as I formerly 


told I had made, though not here deéfcribed, 
~ will make a blackifh or a very dark colour 


with it, as I firft gueffed, and then found it 


‘would do with feveral vitriolate liquors, and 


even with one, to make which we had dif- 

folved but one grain of a natural vitriolate 

fubitance in above four or five thoufand times 

its weight of fyrup or water, But in the 
2 


parts about London I remember not, that 
in any of the waters I have made trials on, 
have found vitriol to be predominant, or to 
be fo much as a manifeft ingredient ; which 
feemed to me the more remarkable, becaufe 
feveral parts about this city are not deftitute 
of matcafites, the parents or wombs of vitriol. 
Since the writing of thefe papers, being cafu- 
ally vifited by a difcerning ftranger, who 
had a particular occafion to take notice of the 
refidences of many of the mineral waters of 
France, his native country; he anfwered me, 
that he never met with any, that was mani- 
feftly vitriolate ; and he feemed to be of opi- 
nion, that no vitriolate fpring had yet been 
difcovered among the many mineral ones, 
that are known to be in that country. 
7. Since we fo rarely meet with either mani- 
feftly acid or evidently alcalifate falts in our 
Englifh mineral waters, it may deéferve a fe- 
rious inquiry, what other falts they may be 
impregnated with ; and efpecially from what 
falts the purgative virtue, that is found to 
belong to many of them, as Ep/om, Barnet, 
Afton, fc. does proceed ? Common falt in- 
deed, asis already noted, I have found tokens 
of in the German Spa-water, and in all the 
Englifh mineral waters I had occafion to try, 
not one that I remember excepted. But I 
did not find, that common falt was fo copious 
in any of them, as to difclofe itfelf by cryftal- 
lizing in cubical grains. And the way I 
made ufe of to examine the faltnefs of the 
water without cryftallization, is not equally 
certain in all forts of them. And becaufe I 
had not ftore enough of thefe liquors, to eva- 
porate them in large quantities, though I 
could not difcern in the clear falts they af- 
forded, either vitriol, or falt-petre, or allum, 
or even common falt, by their peculiar and 
genuine figures 5 yet I dare not confidently 
fay, that none of our Englifh mineral fprings 
abounds with any of thofe falts. But as far 
as I can guefs, by the trials, that I have hi- 
therto had opportunity to make, I am apt to 
think, that the falt, that is found in our pur- 
gative waters, and in fome of them copioufly 
enonzh, does not belong to any one known 
fort of falts, but is either of afort, for which, 
as for many other minerals, we have yet no 
natne; or, which feems more probable, isa 
falt of a compounded nature, made up by the 
coalitions of fome or all of the falts above- 
mentioned, and perhaps of fome other, as 
yet namelefs, fubterraneal falt, that the fpring 
infolves in its paffage. That two bodies, which 
are neither of them cathartic, may, by a 
change of texture wrought in one another, 
compofe a third body, that is brifkly purga- 
tive, I have fhewn in another ‘paper. Re- 
fides, having formerly had oceafion, in order 
to the refolution of a cértain doubt I had en- 
tertained, to burn falt of tartar with about a 
double weight of common fulphur ; I thence 
obtained, as I expected, a neutral falt, that 
had peculiar qualities differing from thofe of 
the bodies employed to make it up: and 
talking of this falt with an ingenious empi- 
rick, he told me it had a quality I had not 

mentioned, 
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mentioned, and that a very ufeful one; fince - 


in the dofe of half a dram, or in fome bo- 
dies, being taken in wine or broth, it would 
confiderably, and yet gently, and without 
gripings, purge. And without the help of 
falt of tartar I have fometimes made out of 
common fulphur, a chryftalline falt of a 
fomewhat vitriolate tafte, the like to which 
might poffibly be made under ground, where 
there are fubterraneal fires, though perhaps 
not obferved nor fufpected, fince we made 
this falt without adding any thing. to the ful- 
phur, only by the help of fire and common 
water, And I remember, that a great vir- 
tuofo, feveral years ago, brought me, in 
order to an examen he defired I {hould make 
of it, a certain falt afforded by a {pring in or 
near his land, which I remember was in the 
welt of England, though I have forgot the 
name of the county ; which falt nobody 
knew what to make of; but I quickly told 
him I took it to be of the nature of the 
fal mirabile Glauberi, and predicted, that in 
fuch trials it would afford fuch and fuch 
phaenomena, which accordingly came to pafs. 
And I thought, that, if opportunity had not 
been wanting, this falt would have appeared 
urgative, as fome factitious falts, thar re- 
emble it in tranfparency, colourlefnefs, and 
figure, have been obferved to be, 


Notes on the twenty-feventh title. 


r. It is furprifing to obferve, how great 
an inequality one may fometimes meet with 
in the proportion, that the fame quantity of 
two differing mineral waters bear to the 
caput mortuum they refpectively afford: for a 
pound, for inftance, of one may, after eva- 

oration, leave behind it perhaps more drams 
of dry fubftance, than a pound of the other 
will leave behind it grains. Bur becaufe I 
have no notes of the confiderableft inftances 
of this kind, that came to my knowledge, I 
fhall add only by and by the product of a 
more recent trial, 2. As far asI have hi- 
therto obferved, thofe ferruginous waters, 
that are not heavier than common. water, and 
in moft drinkers prove but diuretick, afford 
but very little caput mortuum, or dry fub- 
{tance upon the total evaporation of the li- 
quor; whereas mineral waters, that are purg- 
ing, and manifeftly more ponderous in fpecie 
than common water, leave, upon evapo- 
ration, a confiderable quantity of refidence, 
though fome far lefs than others. 3. At 
once to explain, and partly prove, what 1 
have been faying, I fhall here recite, that 
from a pound of Barset water (which is 
known to be purgative) flowly evaporated, 
we obtained a dram of white powder: but 
from- the like quantity of Funbridge water, 
ve obtained but about one grain of caput 
mortuum;, and, if I mifremember not, we 
-had but about a grain and a half from 25 
-ounces of the German Spa water. 4. It may 
-feem fcarce credible to many, that fo fmall.a 
quantity of matter, of which perhaps not 
‘ene half is faline, or metalline, (the reft 


being terreftrial ) fhould impart a nranifeft 
virtue to fo great ‘a proportion of water. 
But this difficulty did not much trouble me, 
who have purpofely made divers experiments, 
to difcover, how {mall a proportion of mine- 
ral matter may fuffice, when diffolved, to 
impregnate common water. I remember I 
took one grain of iron ftone, cafually found 
near the {prings at [/lington; (from which 
mineral it is probable thofe waters derive their 
virtue; ) this being opened by the fire, and 


diffolved as far as it would be in_a little {pirit. 


of falt, we let fall a drop or two of the 
yellowjfh folution into a great proportion of 
infufion of galls, to which it prefently gave 
a deeper colour tian Tunbridge water, or 
even the German Spa water, was wont to 
give here at London with the powder of 
galls: fo that we gueffed, that, if we had 
then had at hand a competent quantity of 
the infufion, the remaining part of the mar- 
tial {olution would have been able to colour 
ten times a greater quantity of the infufion, 
than our trial was made upon. This will be 
eafily believed by him, that fhall confider an 
experiment we afterwards made to the fame 
purpofe, which was this: we diffolved a half 
grain of a good marcafite, taken up not far 
from London, in aimall quantity of {pirit of 
njtre,. (which for a certain reafon I made 
choice of, though other acid menftruums, as 
aqua fortis, and fpirit of falt, would have 
diffolved the mineral;) this {mall folution we 
put into a pound of pretty high tindture of 
galls, made by infufing them in common 
water, and finding, as we expected, that this 
mixture grew very dark, we filled a vigl with 
it, and emptying that vial into a larger glafs, 
we filled the fame yial three times with com- 
mon water to dilute ic; notwithftanding 
which, this new mixture, being put into one 
of our nfual glaffes, appeared of a colour 
much deepér than that, which the water of 
Tunbridge, or the GermanSpa, had formerly 
given with the powder of galls: fo that pro- 
bably if another vial of common water had 
been added, it would yet have afforded a 
purple colour, if not.a deeper; fo that one 
part of diffplved marcafite communicated a 
tincture to (61440) fixty. one thoufand four 
hundred and forty parts of infufion of galls. 
And that, which makes this experiment more 
confiderable is, that this {mall quantity of 
marcafite was not itfelf all martial or metal- 
line: for from qur Zaghk/’ marcafites, as well 
as others, I have obtained a pretty quantity 


.of fulphur, like common fulphur-.; -befides 


that they afford a not.defpicable quantity of 
terreftrial fubftance, about whofe nature I 
have not yet-fatisfied myfelf. 5. Ifhall now 


add this reflection, that ince: the marcafite 


impregnated fo much water with its corpo- 
real parts, if: may fo:call them, .obtained 


by bare diffolution, : it feems highly probable, 
that the fame quantity of liqnor may. be im- 


pregnated iby afar lefs quantity. of;mineral 
matter, .attenyated: into a'kind of fpiritugus 
‘ftate by .being :aifed in the -form,of fpmes 
or exhalations; and that imperfect.or em- 

bryonated 
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bryenated iron may be fo, will.fcarce be denied 
by them, that confider the way, that I have, 
in another paper, delivered to make iron 
manifeftly emit copious fumes, without the 
And if it be with 
fome fuch {pirituons and volatile exhalations, 
that a mineral water, as that of Tunbridge or 
of [fington, is impregnated, it is not hard 
to conceive, that they may eafily lofé their 
chief virtue, by the avolation of moft or 
many of their fugitive parts, upon their 
being removed to a diftance from the {pring 
head. And to make it probable, that vitrio- 
laté corpufcles may be made to afcend, with- 
out lofing their nature, I fhall here mention 
an experiment, that I devifed to give fome 
light in this matter. I had often found by 
trial, that a fpirit richly impregnated with 
volatilized fulphur would with vitriol, whe- 
ther in the form of a powder or a folution, 
produce in a trice a very dark or blackifh 
colour: and gueffing, that in mercury, turned 
by the addition’ of falt and vitriol into cor- 


‘rofive fublimate, many of the vitriolate cor- 


pufcles might afcend with the mercurial ones, 
i took fuch a volatile fulphureous tincture, as 


have been mentioning, (which for this pur- 


pofe ought to be deep) and having drop- 
ped it upon good fublimate, I found it turn 
prefently of a very opacous colour. To 
{thew alfo, that, to make a great dilatation or 
difperfion of the martial corpufcles of an ore 
or mineral, there needs no fpirit of falt, or 
the like diftilled menftruum, I procured from 


‘a copperas-work, (or place where vitriol is 


made by art) fome of the liquor they em- 


-ploy before they ¢caft in iron, that being cor- 


toded by it, it may increafe the weight, and 
give folidity and fome other qualities to the 
defigned vitriol. ~Now though this liquor be 
made, without any chymical menftruum, 
barely by rain or fnow-water, that impreg- 
nates itfelf with faline or metalline particles 
in its paffage through beds of marcafites, that 
lye expofed to the fun and air; yet in this 
water fuch numbers of martial corpufcles are 
difperfed, that having fhaken four drops of 
it into 12 ounces and a half of common 
water, this liquor, as I expected, was thereby 
fo impregnated, that with powder of galls it 
prefently produced as deep a colour, as good 
Tunbridge water would have done. So that, 
fuppofing a drop of this liquor to weigh about 
agrain, (as by fome trials purpofely made, we 
found it to do) it appears, that one part of 
the vitriolate water was able maniteftly to 
impregnate 1500 parts of common water. 
And yet of thefe four drops or grains of vi- 
triolate liquor a’ confiderable part may very 
probably be concluded, from the way of its 
production, to have been rain water; as will 
eafily be granted, when I fhall have added, 
that, to examine this fuppofition or conjec- 
ture, we flowly evaporated fome ounces of 
the vitriolate liquor, and found, that the re- 
maining dry fubftance did not fully amount to 
the fourth part of the weight of the whole: at 
which rate it was eafy to conclude, that one 
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grain of vitriolate fubftance would have been 
found capable of fo impregnating fix thou- 
fand times its weight of common water, as 
to make it fit to produce, with galls, a purple 
tinéture. We afterwards found, upon trial 
purpotely and warily made, that the experi- 
ment will hold, though the proportion of 
the water to the grain of tinging fubftance 
fhould exceed that lately mentioned, by the 
weight of fome hundreds of grains. 


TrtTves for the natural hiftory of 
a mineral water propoied ; con- 
lidered as a medicine, (being the 

third part of the defigned work.) 


SECT. VIL 
HOUGH the effeéts of a mineral wa- 


ter upon human bodies, as well as upon 
other fubjeéts, may challenge a place in the 
natural hiftory of it; -yet becaufe the titles of 
this third part of this fcheme, for the moft 
part, directly regard the cure or prevention 
of difeafes, which are held to be the proper 
offices of phyficians as fuch, I forbore to 
make any comments upon the particular ti- 
tles of this part of our hiftorical idea, con- 
tenting myfelf, for the fake of thofe, that are 
{trangers to platforms of natural hiftory, to 
have fet down a feries of titles, which may 
point out to them, what particulars may be fir 
for their inquiry, and furnifh them with 
heads; whereto they may refer, and recepta- 
cles, wherein they may lodge what, upon trials 
or otherwife, they fhall meet with worthy of 
obfervation. And fo the accounts, that fhall! 
be given on thefe fubjects, may be fomewhat 
more diftinét, and leis incomplete. 
To what temperaments and conftitutions 
the mineral water propofed is the moft proper, 


‘to what lefs proper, and to what noxious or 


inconvenient ? 
In what ftated difeafes, and in what par- 
ticular. cafes, the mineral water 1s proper, or 


‘to be fufpected of being dangerous, if not 
certainly hurtful ? 


Wuar difference there is, if any, between 
the water taken up and prefently drank at the 


-fpring itfelf, or other receptacle, and that, 


which is carried to fome diftance off, whether 
in open,. or in. well ftopped vefiels ? 

Or the manifeft operations of the water in 
thofe, that take it, whether it be by vomit, 
by fiege, by urine, by feveral, or by two, 
or all of thefe ways. 

WHETHER any occult virtues, or other 


‘hidden qualities, can be difcovered in the 


mineral water? and, if any, what? 

Wuat variation in the effects of the mi- 
neral water proceeds from its being drank 
all of it quite cold, or hot, or lukewarm; 
or one past, when it isin one of thofe temperr, 
and the reft, when in another ? x 
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Or promoting or facilitating the operation 
of the water, in fome by taking it in bed, 
and in others by moderate exercife. 

Wuar affiftance may be given to the ope- 
ration of the water, by giving with it, efpe- 
cially in the firft draught, fomething to make 
it pafs the better, or to correct its crudity, 
or to ftrengthen the ftomach and bowels? 

Wuat advantages may accrue from pre- 
paring the patient’s body before he enters 
upon his courfe of drinking the waters ? and 
what inconveniences may attend the neglect 
of fuch preparation, efpecially in grofs, foul, 
or much obftructed bodies ? 

Or the affiftance the water may receive by 
gently purging medicines, difcreetly given 
trom time to time. 

Or the beft dofe, or quantity of the wa- 
ter, to be taken at once; of the compafs of 
time, wherein it fhould be all drank ; and of 
the gradual increafing and leffening the dofe 
at the beginning, and fometimes before the 
end, of the whole fpace of time appointed 
for the taking it. 

How much the greater or leffer length of 
time fpent in taking the water conduces to 
its good effects ? and what is the fitteft mea- 
fure of time to continue the drinking of it, 
refpec&t being had to the patient’s ftrength, 
difeafe, the time of the year, the accidental 
temperature of the air, and other confider- 
able circumftances ? 

Wuetuer the drinking of the mineral 
water, for feveral years together, be found 
almoft neceflary, or more beneficial, than to 
intermit it fometimes for a year or two, or 
perhaps longer, and then to return to the ufe 
of it? 

Or the diet, as to meat, drink, exercife, 
fleep, €fc. that ought to be obferved by thofe, 
that take the water ; and of the inconveniences 
that are wont to follow the neglect of it. 

Or the figns, that declare the water to work 
kindly and effectually, and of the tokens of 
not doing fo, and thofe of its being already 
hurtful or likely to prove fo. 

Or the inconveniences or unwelcome acci- 
dents (if there be any, as ufually there is) 
that have been obferved to happen, during, 
or fome time after, the drinking of the mi- 
neral water, e{pecially to perfons of fuch con- 
{ticutions, or that are in fuch and fuch cir- 
cumftances, and of the ways to prevent or 
remedy fuch inconveniences. 

WuHuetTueEr there be any neceflity, or great 
ufe, cf taking phyfick, after/one has done drink- 
ing the water? and if there be, what are the 
fitteft times and medicines to be employed 
for the prevention of any bad effects of it, 
and what is the danger of neglect to make 
ufe of them? 

WHETHER, and how, the mineral water 
may be ufefully given by being fimply com- 
mixed with other liquors or bodies, as by 
boiling meat in it; or by receiving, toge- 
ther with the additament, a further prepara- 
tion, as when the water is mingled with wine, 
or fome other drink ; when with milk it is 


made into poffet drink ; when brewed with 
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malt alone, or with that and hops, it is turns 
ed into ale or beer? 

WHETHER any fuch faline, or other fub- 
{tance may by evaporation, infpiffation, cal- 
cination, &#c. be extraQed or obtained from 
the mineral water, as, being given in a finall 
dofe, may be fubftituted as a fuccedaneum to 
sie quantities of the water as nature affords 
Cf 

Or what ufes (if of any) the mineral 
water is, when outwardly applied, as by 
wathing fore eyes or ulcers, bathing in it, &e. 
and whether the mud, or fediment it leaves, 
where it paffes or ftagnates, being externally 
applied, have the fame or other medicinal 
virtues; and, if fo, how the mud 1s to be 
adminiftred to make it exert them. 

Or fome mechanico-medical trials, that 
may be made upon animals, to help us to 
guefs at the qualities of the mineral waters; 
as by injecting it into the veins of a dog, to 
try, whether it will coagulate his blood, or 
make it more fluid, or operate powerfully by 
vomit, fiege or urine; as alio by keeping a 
dog very long, without allowing him any 
other drink at all than the mineral water. 

But I propofe fuch particulars, as are men- 
tioned in this article, but as analogous expe- 
riments, or fuccedancums to trials, that fhould, 
but cannot well, becaufe of the worthinefs 
of the fubject, be tried in living human bo- 
dies. And irideed all the titles of this third 
part of ‘our defigned hiftory belong properly 
to phyficians; many of whom (at leaft if 
they refemble you) are far better qualified 
to cultivate this medicinal fubje&, than I, 
who being as little defirous, as fit, to incroach 
upon their prevince, fhall not inlarge upon 
this third member of our hiftory, but willing- 
ly refign it into their, and efpecially into your 
own more fkilful hands, 


The CONCLUSION. 


Anp now, Sir, it may be feafonable to 
put an end, at leaft for the prefent, to this 
rhapfody of papers, by telling you, that the 
foregoing idea, or platform of a hiftory of 
mineral waters, being a draught of, or a firit 
eflay upon, fo difficult and uncultivated a 
fubjeét, as I have ventured to treat of; as I 
know you are too judicious to expect any 
thing of exactnefs and compleatnefs, in what 
I now prefent you, fo Thope you will be fo 
equitable, or fo favourable, a reader, as to 
forgive thofe omiffions and other imperfec- 
tions, that I cannot doubt but you, (and 
even I myfelf upon a review) fhall difcover 
in the firft edition of the foregoing papers. 
And though, if hereafter they fhall be thought 
worthy of a fecond, I may poffibly be able, 
if GOD will be pleafed to grant me health 
and leifure, to rectify fome overfights, and 
fupply fome omiffions; yet, to deal freely 
with you, I much fear, that it will be very 
difficult for far fkilfuller pens, than mine, to 
deliver fuch hiftories of mineral waters, as 
the curious would wifh, and thofe criticks, 
that have never made trial of the sae 
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of attempts of this nature, will be forward 
to require. And this difficulty will, I pre- 
fume, be found a great one, not only, (as I 
have already noted) by him, that fhall un- 


‘dertake to give a good account of mineral 


waters @ priori, but to him alfo, that fhall 
take in all the help he can obtain @ poferiori: 
for there are fo many circumftances of fea- 
fons, weather, place, and a multitude of con- 
tingencies, that may vary the phznomena 
and effeéts of mineral waters, that it 1s ex- 
tremely difficult, either to comprize fo many 
different things at once, and, as it were, fur- 
vey them at one view, or without having 
fuch a comprehenfion and multitude of va- 
rious regards, to be able to pronounce with 
certainty about the nature, the medicinal ope- 
rations, and the other effects of a fubjedt, 
that may be influenced and diverfified by fo 
many caufes and accidents, as a mineral wa- 
ter may. And therefore, till further difqui- 
fitions and trials fhall have better cleared up 
the fubjeét, I fhall, without pretending to 
more, think the paft difcourfe not altogether 
ufelefs, if it can well perform the office of 
the virgula divinatoria; (which, (fuppofing 
the truth of what many chymifts and me- 
tallifts deliver,) of how little value foever it 
be of itfelf, is fit to point at mineral trea- 
fures, and fhew men the places, where they 
are to feek for them. Farewel. 


This belongeth to the 16th TITLE 
of the firft part. 


T is known, that the drinking of ferru- 
I ginous waters, fuch as thofe of the Ger- 
man-Spa and cur Lunbridge, is ufually pre- 


f{cribed for many weeks, during which time 


it often enough happens, that the. fall of 

rains makes men doubt, whether the mineral 

water be not fo much diluted, as to be fpoil- 
2 


ed in its medicinal capacity. And indeed I 
have more than once: obferved, thac fome 
fuch martial waters, after confiderable rains; 
loft their power of producing the wontcd co- 
Jour with galls, And therefore it may in 
fome cafes be of good ule to be affifted to 
conjecture, whether or no the rain have made 
the mineral water unfit for drinking ? In or= 
der to this I fhall take notice, that wiually a 
{mall rain does little or no harm to the me- 
dicinal {pring ; and fomctimes even a mode- 
rate rain, elpecially after a long droughr, 
may, inftead of weakning it, increafe its 
virtue, by wafhing down into its channel 
fome falts, that, curing the dry weather, 
were concreted in the pores of the ground, 
and perhaps alfo by heightning the water in 
the channel, fo as to diffolve fome falts con- 
creted there, which it could not reach betore, 
But if the rain have long continued, the efti- 
mate may beft be made, partly by the greater 
or leffer depth of the fpring beneath the fur- 
face of the ground, and partly, and indeed 
chiefly, by the peculiar nature or ftrength of 
the mineral water; for fome fprings are 
much more copiouily impregnated than 
others, and therefore will bear a greater di- 
lution by rain-water, of which I thal! give 
you this notable inftance; that whercas I 
found (as I lately noted) that more than one 
of our Enghifh martial fprings, efpecially 
thofe near London, were too much weakned 
by the water, that rained into them, I had 
the curiofity to try, how much of that kind 
of liquor fome German-Spa-water, that came 
to me to London very well conditioned, 
would bear; in purfuit of which defign I 
warily made fome trials, which fhewed, 
(what probably will be thought ftrange,) thar 
when the mineral water was diluted with no 
lefs than thrice its weight of rain-water, it 
yet retained ftrength enough to produce 
with newly powdered galls a purplith co- 
Jour. 
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Whereunto is annexed, 


An ExPERIMENTAL Discourse of fome little obferved caufes 
of the INSALUBRITY and SaLuBR«ity of the AiR and its 


effects. 
AiR. | 


[Being part of an intended Natura History of the 


ADVERTISEMENT 


formed, that the enfuing tract (about 

the effects of languid motions) was de- 
figned to be a part of the author’s notes 
about the origin of occult qualities, and 
fhould have come abroad together with the 
papers about the effluvia of bodies (moft of 
which are already publifhed ;) and accord- 
ingly it was printed feven or eight years ago : 
which circumftance is here mentioned, to 
give a reafon, why feveral particulars were 
omitted in the body of the difcourfe, that 
will be found annexed to the end of it: for 
thefe occurring to the author, whilft he cur- 
forily read over the tract itfelf, when it was 
upon the point to be made publick, it was 


| T is thought fit the reader fhould be in- 


thought fit racher to fubjoin them by way of 


a fhort appendix, than to let any thing be 
loft, that feemed pertinent to fo difficult and 
uncultivated a fubjeét, as that they belong 
to. The reader is farther to be advertifed, 
that of the three preliminary difcourfes, 
which the author intended for introductory 
ones to what he defigned to fay more parti- 


of the PUBLISHER... 


cularly about the mechanical origin or pro- 
duction of occult qualities, one was concern- 
ing the reldtions betwixt the pores of bodies 
and the figures of corpufcles: but that the 
great intricacy and difficulty he found in this 
copious fubjeét made him confent, that the 
difcourfe of local motion, which fhould have 
accompanied it to the prefs, fhould be print- 
ed long before it. And thofe papers about 
pores and figures having been for a great 
while out of the author’s power, he now to 
gratify’ the ftationer with fomething, that 
may, in their ftead, make up the formerly 
printed effay a book of a convenient bulk, 
has put into his hands what now comes forth, 
about fome unheeded caufes of the healthful- 
nefs and infalubrity of the air; which being 
chiefly attributed to fubterraneal fteams, fub- 
tile and for the moft part invifible, are as 
near of kin to the other effuviums treated of 
in the introductory difcourfe, as is requifite 
to keep the mention, that is made of them 
in this book, from appearing very incon- 
gruous, 
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An ESSAY of the GREAT EFFECTS 
of even Lancuip and UNHEEDED LOCAL 


MOTION. 


CHAP. I. 


OW fuperficially foever the local | 


: motion of bodies is wont to be 
treated of by the {chools, who ad- 
mit of divers other motions, and afcribe al- 
moft all ftrange things in phyficks to fubftan- 
tial forms and real qualities ; yet it will be- 
come us, who endeavour to refolve the phe- 
nomena of nature into matter and local mo- 
tion, (guided, at the beginning of things, 
immediately, and fince regulated, according 
to fettled laws, by the great and wife author 
of the univerfe,) to take a heedful notice of 
its kinds and operations, as the true caufes 
of many abftrufe effects, And though the 
induftry of divers late mathematicians and 
philofophers have been very laudably and 
-happily exercifed on the nature and general 
laws of this motion; yet I look upon the 
fubject, in its full extent, to be of fuch im- 
portance, and fo comprehenfive, that it can 
never be too much cultivated, and that it 
comprifes fome parts, that are yet fcarce cul- 
tivated at all. And therefore J am not forry 
to find myfelf obliged, by the defign of thefe 
notes, (written, as you know, to facilitate 
‘the explicating of occult qualities) to endea- 
‘vour to improve fome neglected corners of 
this vaft field, and to confider, whether, be- 
fides thofe effects of local motion, which are 
more confpicuous, as being produced by the 
manifeft ftriking of one body againft ano- 
ther, where the bulk, &@c. of the agent, to- 
‘gether with its celerity, have the chief inte- 
reft ; there may not be divers effects, wont to 
be attributed to occult qualities, that yet are 
really produced by faint or unheeded local 
motions of bodies againft one another, and 
that oftentimes at a diftance? 
But, before I cnter upon particulars, this 
I muft premife in general, (which I have 
‘elfewhere had occafion to note to other pur- 
pofes,) that we are not to look upon the bo- 
dies we are converfant with, as fo many 
lumps of matter, that differ only in bulk 
and fhape, or that act upon one another 
merely by their own diftinét and particular 
powers ; but rather as bodies of. peculiar and 
‘differing internal textures, as well as external 
figures: on the account of which ftrudctures 
many of them muft be confidered as a kind 
of engines, that are both fo framed and fo 
placed among otlicr bodies, that fometimes 
agents, otherwife invalid, may have. notable 
operations upon them; becaufe thofe opera- 
tions being furthered by the mechani{m of 
the body wrought on, and the relation, which 
‘other bodies and phyfical caufes have to it, a 
gicat part of the effcct is due, not precifely 
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to the external agent, that it is wont to be 
afcribed to, but in great meafure to the ac- 
tion of one part of the body itlelf (that is 
wrought on) upon another, and affifted by 
the concurring, action of the neighbouring 
bodies, and perhaps of fome of the more 
catholick agents of nature. This notion or 
confideration being in other papers particu- 
larly confirmed, I fhall not now infift upon 
it, trufting, that you will not forget it, when 
there fhall be occafion to apply it in the fol- 
lowing notes. 

THERE may be more accounts, than we 
have yet thought of, upon which local mo- 
tions may perform confiderable things, ei- 
ther without being much heeded, or without 
feeming other than faint, at leaft in relation 
to the confiderablenefs of the effects produced 
by them, And therefore I would not be un- 
derftood in an exclufive fenfe, when in the 
following difcourfe I take notice but of a few 
of the above-mentioned accounts ;_ thefe 
feeming fufficient, whereto, as to heads, 
may be conveniently enough referred the in- 
{tances J allot to this trac. 

Awnp concerning each of thefe accounts, I 
hold it requifite to intimate in this place, 
that I mention it only, as that, whereon fuch 
effects of local motion, as I refer to it, do 
principally depend: for otherwife I am fo 
tar from denying, that I affert, that in di- 
vers cafes there are more caufes than one, or 
perhaps than two of thofe here treated of 
apart, that may notably concur to pheno- 
mena directly referred to but one or other of 
them. 

To come then clofer to our fubject, I 
fhall take notice, that among the feveral 
things, upon whofe account men are wont 
to overlook or undervalue the efficacy of lo- 
cal motions, that are either unheeded or 
thought languid, the chief, or at leaft thofe, 
that feem to me fitteft to be treated of in 
this paper, are thofe, that are referrible to the 
following obfervations. 


CHAP. II. 


OBSERVATION I. 


Men are not ufually aware of the great efficacy 
of celerity, even in fmall bodies, and efpeci- 
ally if they move but through a fimail fpace, 


W 7 HAT a rapid motion may enable a 
body to do, may be judged by the 
powerful and deftructive effects of bullets 
fhot out of cannons, in comparifon of the 
battering engines of the ancients, which, 
though 
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though I know not how many times bigger 
than the bullets of whole cannon, were not 
able to batter down walls and towers, like 
bullets, whofe bulk, compared with theirs, 
is inconfiderable. Other examples of a like 
nature might be without impertinency al- 
Jedged on this occafion; but becaufe the 
Jatter part of our propofition contains that, 
which I chiefly aim at, I fhall proceed to in- 
{tances fit to prove that. 

I Have fometimes caufed a fkilful turner 
to turn for me an oblong piece of iron or 
fteel, and placing my naked hand at a con- 
venient diftance to receive the little frag- 
ments, perhaps for the moft part leffer than 
fmall pins heads, as they flew off from the 
rod, they were, as I expected, fo intenfely 
heated by the quick action of the tool upon 
them, that they feemed almoft like fo many 
{parks of fire; fo that I could not endure to 
continue my hand there. And I remember, 
that once afking an expert workman, whe- 
ther he (as I had fometimes done) did not 
find a troublefome heat in the little frag- 
ments of brafs, that were thrown off, when 
_that metal was turning? he told me, that 
heat was fometimes very offenfive to his eyes 
and eye-lids. And when I afked, whether 
it was not rather as duft caft into them, than 
from their heat ? he replied, that, befides the 
ftroke, he could fenfibly feel a troublefome 
heat, which would make even his eye-lids 
fore ; and that fometimes, when he employ- 
ed a rough tool, that took off fomewhat 
greater chips, he had found the heat fo ve- 
hement, that not only it would fcorch his 
tender: eye-lids, but the thick and hard fkin 
of his hands; for proof whereof, he fhewed 
sme in one of his hands a little blifter, that 
‘had been fo raifed, and was not yet quite 
gone off, 

AnD inquiring about thefe matters of a 
famous artift employed about the finifhing 
up of .caft ordnance, he confeffed to me, 
‘that, when with a ftrong as well as peculiar 
engie he and his affociates turned great guns 
very fwiftly, to bring the furface to a com- 
petent fmoothnefs, the tools would fome- 
times throw off bits of metal of a confidera- 
ble bignefs, which, by reafon of their bulk 
and their rapid motion, would be fo heated, 
as to burn the fingers of the country-people, 
that came to gaze on his work, when he, 
for merriment fake, defired them to take up 
fome of thofe pieces of metal from the 
ground: which I thought the more remark- 
able, becaufe, by the contact and coldnefs of 
the ground, I could not but fuppofe their heat 
to have been much allayed ; not to men- 
tion, that I learnt from an experienced arti- 
ficer, that in turning of brafs the little frag- 
ments of that metal acquire an intenfer heat, 
than thofe of iron. 

I REMEMBER alfo, that to vary the expe- 
riment mentioned juft before this laft, by 
making it with a body far lefs folid and hea- 
vy, than brafs or iron, I caufed an artificer 
to turn very nimbly a piece of ordinary 
wood, and holding my hand not far off, the 
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powder, that flew about upon the operaticn, 
{truck my hand in mary places with thac 
brifknefs, that I could but uneafily endure the 
heat, which they produced where they hit; 
which heat, whether it were communicated 
from the little, but much heated, fragments 
to my hands, or produced there by the brifk 
percuffion on my hand, or were the joint cf- 
fect of both thofe caufes, it will however be 
a good inftance of the power of celerity even 
in very {mall bodies, and that move but a 
very little way. . 

Ir is confiderable to our prefent purpol, 
that by an almoft momentany percuifion, 
and that made with no great force, the part, 
even of a vegetable, may be not only in- 
tenfely heated, but brought to an actual ig- 
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nition; as we have feveral times tried, by- 


ftriking a good cane (of that fort, which is 
fic for fuch experiments) with a ftzel, or even 
with the back of a knife; for, upon this col- 
lifion, it would fend forth fparks of fire like 
a flint. 

To the fame purpofe may be alledged, 
that, by but dextroufly fcraping good loaf- 
fugar with a knife, there will be made fo 
brifk an agitation of the parts, that ftore of 
fparks will be produced. But that is more 
confiderable, which happens upon the colli- 
fion of a flint and a fteel: for though vitri- 
fication be by chymifts efteemed the ultimate 
action of the fire; and though, to turn fand 
or ftones, though very finely powdered, into 
glafs, it is ufually required, that it be kept 
for divers hours in the intenfe fire of a glats- 
houfe ; and though, laftly, the glafs-men 
complain, that they cannot bring flints or 
fand to fufion without the help of a good 
proportion of Borillia or fome other fixed 
{alt ; yet both actual ignition and vitrification 
are brought to pafs almoft in a moment by 
the bare vehemence of that motion, that is 
excited in the parts of a flint, when it is 


ftruck with a fteel: for thofe fparks, that The cant 
then fly out, (as an ingenious perfon has ob- of a flint’s 


ferved, and as I have often feen with a good 
microfcope,) are ufually real and permanent 
parcels (for the moft part globulous) of 
{tone vitrified and ignited by the vehemence 
of the motion. And that this vitrification 
may be of the ftone itfelf, though fteel be a 
metal of a far more fufible‘nature than a flint, 
I am induced to think, becaufe I have tried, 
that not only flints with fteel, but flints with 
flints, and more eafily pieces of rock-cryftal 
between themfelves, will by collifion ftrike 
fire. And the like effect of collifion I have 
found myfelf in fome precious ftones, harder 
than cryftal. And afterwards inquiring of 
an ingenious artificer, that ‘cuts diamonds, 
whether he had obferved the like, when dia- 
monds were grated on by the rapid motion 
of his mill? he replied, that he obferved 
diamonds to ftrike fire almoft like flints; 
which afterwards was confirmed to me by 
another experienced cutter of gems: and yet 
having made divers trials on diamonds with 
fire, he would not allow, that fire itfelf can 
bring them to fufion. 
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Nor are fluid bodies, though but of {mall 
dimenfions, to be altogether excluded from 
the power of making confiderable impreffions 
on folid bodies, if their celerity be great. 

WHE?HER the fun-beams confift, accord- 
ing to the atomical doctrine, of very minute 
corpufcles, that, continually iffuing out of 
the body of the fun, fwiftly thruft on one 
another in phyfically-ftraight lines ; or whe- 
ther, as the Cartefians would Have it, thofe 
beams be made by the brifk aétion of the 
luminary upon the contiguous fluid, and pro- 
pagated every way in ftraight lines through 
fome ethereal matter harboured in the pores 
of the air; it ‘will be agreeable to either 
hypothefis, that the fun-beams, refracted or 
refiected by a burning-glafs to a focus, do 
there, by their concourfe, compofe a {mall 
portion of fluid matter; and yet the celerity, 
wherewith the foft and yielding fubftance is 
agitated, enables fo few of them, as can be 
circumfcribed by a circle not a quarter of 
an inch in diameter, to fet afire green wood 
in lefs than a minute, and (perhaps in as lit- 
tle time as that) to melt not only tin- and 
lead thinly beaten, but, as I have tried, fo- 
liated filver and gold. 

THE operation of fmall portions of fluid 
matter on folid bodies will be farther exem- 
plified in the fourth chapter, by the effects 
of the blown flame of a lamp on glafs and 
metals; fo that I fhall here need but to point 
in general at the wonderful effects, that light- 
ning has produced, as well by the celerity of 
its motion, as by the matter, whereof it con- 
fifts: of which effeéts hiftories and the 
writings of meteorologifts afford good ftore ; 
and I have been an admiring obferver of 
fome of them, one of the laft of which was, 
the melting of metal by the flame in its paf- 
fage, which probably lafted but the twink- 
ling of an eye. | 

AnpD even a {mall parcel of air, if put in- 
to a fufficiently-brifk motion, may commu- 
nicate a confiderable motion to a folid body ; 
whereof a notable inftance (which depends 
chiefly upon the celerity of the {pringy cor- 
pufcles of the air) 1s afforded by the violent 
motion communicated to a bullet fhot out of 
a good wind-gun. For when this inftru- 
ment 1s well charged, the ftrongly-compreft 
air being fet at liberty, and forcibly endea- 
vouring to expand itfelf to its wonted laxity, 
its corpufcles give a multitude of impulfes to 
the bullet all the while, that it continues 
moving along the barrel, and by this means 
put it into fo rapid a motion, that I found, 
by trial, the bullet would, in a moment, be 
flatted almoft into the figure of an hemi- 
mifphere, by being fhot off againft a metal- 
line plate. 

Awnp farther to fhew, how fwift that mo- 
tion muft have been, and with what celerity 
a vehement agitation may be communicated 
to the parts of a folid body, I fhall add here, 
(though the phenomenon might be referred 
to the fifth chapter,) that, though the con- 
taé&t of the bullet and the metalline plate 
lafted probably but a phyfical moment ; yet 
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the minute parts of the bullet were put into 
fo various and brifk an agitation, that making 
hafte to take it up before it fhould cool, E 
found it too hot to be, with overmuch eafe, 
held between my fingers, 


CHAP. II. 


OBSERVATION II. 


We are too apt to think, that fluid bodies, be- 
caufe of their foftne/s, cannot have by their 
bare motion, efpecially if infenfible, any fen- 
fible effett upon folid ones; though the fluid 
moves and atts as an intire body, 

I T is not my purpofe here to infift on the 

eficacy of the motion of fuch fluid bo- 

dies, as may have their motions difcovered 
by the eye like ftreaming water, or mani- 
feitly perceived by the touch, as are the 
winds, that beat upon us ; fince it were need- 
lefs to give inftances of fuch obvious things, 
as the great effects of overflowing waters and 
violent winds; the latter of which, notwith- 
{tanding the great tenuity and foftnefs of the 
air, and the effluvia, that fwim in it, have 
been fometimes able to blow down, not only 
timber-trees, but houfes and fteeples, and 
other the firmeft ftruétures, But the mo- 
tions, I intend to fpeak of in this chapter, 
are fuch, as we do not immediately either fee 
or fee]; and though thefe be exceeding rare, 
yet the operation of founds, even upon folid 
bodies, and that at a diftance from the fono- 
rous ones, afford me fome inftances to my 
prefent purpofe, which I fhall now proceed 
to mention. 

Ir has been frequently obferved, that, 
upon the difcharge of ordnance and other 
great guns, not only the found may be di- 
{tinctly heard a great way off; bur that, toa 
good diftance, the tremulous motion of the 
air, that produces found, withcut producing 
any fenfible wind, has been able fenfibly to 
fhake, and fometimes violently to break, the - 
glafs-windows of houfes and other buildings, 
elpecially when the windows ftand in the 
way, wherein the propagation of the found 
is directly made, It is true, that thefe ob~« 
fervations are moft frequent, when the place, 
where the hae’, is placed, ftands upon 
the fame piece of ground with the houfes, 
whofe windows are fhaken; and fo it may be 
fufpected, that the fhake is firft communica- 
ted by the cannon to the earth or floor, on 
which they play, and is afterwards by that 
propagated through the intermediate parts of 
the ground to the foundations of the houfes, 
and fo to the windows, And I readily grant, 
and may elfewhere fhew, that a violent im- 
pulfe upon the ground may reach to a greater 
diftance, than men ufually imagine: but in 
our prefent cafe I fee no neceffity of having 
recourfe to any thing but the wave-like mo- 
tion of the air for the produétion of our 
phaenomenon, fince the like may be produced 
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by local motion tranfmitted by fluids, as may 
appear by the following inftances, 

I was once invited by an engineer to fee 
trial made of a ftrange inftrument he had to 
fink fhips, though great ones, in a few mi- 
nutes ; and though an unlucky accident kept 
me from arriving there, until near a quarter 
of an hour after the trial had been made on 
an old frigate with better fuccefs, than my 
philanthropy allowed me to with; yet caufing 
myfelf to be rowed to the place, where the 
great veffel was newly funk, the oddnefs of 
the effeét, which was performed upon the 
water by a fmall inftrument outwardly applied, 
made me inquifitive, what noife and commo- 
tion had been made ; and I was informed, 
partly by the engineer himfelf, and partly by 
fome acquaintances of mine, who among a 
great number of {peétators ftood aloof off, in 
fhips and other veffels lying at anchor, to fee 
the event, that, upon the engineer’s operat- 
ing, the explofion was fo great, that it made 
a kind of ftorm in the water round about, 
and did fo rudely fhake veffels, that lay at no 
inconfiderable diftance, as to make thofe, that 
{tood on them, to ftagger. 

_ Iw the late great fea-fight between the 
Englifh fleet, commanded by his royal high- 
nefs the duke of York, and the dutch admiral 
Opdam, (who therein loft the victory and his 
life, ) though the engagement were made 
very many leagues from the Hague, yet the 
noife of the guns not only reached to that 
place, but had a notable effect there; of 
which when I inquired of the Englifh em- 
baffador, that as yet refided there, he was 
pleafed to affure me, that it fhook the win- 
dows of his houfe fo violently, that, not know- 
ing what the caufe was, he was furprized and 
much alarmed, apprehending, that fome rude 
fellows were about to break his windows to 
affront him. And if there be a greater dif- 
pofition in fome other bodies, than there is in 
glafs-windows, to receive ftrong impulfes from 
the air agitated by founds, thefe may be fen- 
fibly, though not vifibly, wrought upon, 
and that at a good diftance, by the noife of a 
fingle piece of ordnance ; as may appear by 
that memorable circumftance of an odd cafe 
about a gangrene mentioned by the experienced 
Simon Pauli in his ingenious tract de Febribus 
inalignis, pag. 71. Atqui eger ille Gallus brachio 
truncatus ottiduum quidem fuperfuit, fed bor- 
. vendis totius corporis convulfionibus correptus ; 
qui.quoque, (ut €&S illa addam obfervatione dig- 
nifima,) dum in domini fui edibus ad plateam 
Kiodmoggerianam, Romane Laniorum appella- 
ves, decumberet, ac, me ac aliis aliquandiu ad 
le&tum illius confidentibus quidem, fed nobis non 
attendentibus, exploderentur tormenta bellica ex 
Regiis ac Pretortis navibus, finiftra truncum 
dextri brachii fovens ac complettens, toties quo- 
ties exploderemtur fingula exclamabat, Au, au, 
me miferum! Fefu, Maria, contundor penités : 
adeo permolefta EF intolerabilis illi erat tormen- 
torum explofio, ES quidem ex loco fatis longinquo, 
terra non firma aut contigué, verum fuper falo 
aut mari Balthico inftituta. <* Simon Pauli, 
‘¢ in his ingenious treatife of peftilential fe- 


“* vers, p. 71. tells us of a fick Frenchman, 
‘«¢ who lived feveral days after his arm was 
* cut off, though he was all the while moft 
** cruelly tortured by not ordinary convulfion 
‘¢ fits: but what is moft obfervable is this, 
“‘ that I and others fitting one day by his 
‘¢ bed-fide, but not taking notice, that the great 
** guns were going off from the king’s fhips, 
‘¢ he laying hold and cherifhing the ftump 
* of his right arm, broke out at every fhot 
“into thefe pitiful words; Jefus, Maria, 
‘¢ ‘What do I not fuffer ! I am quite bruifed : 
“© fo troublefome, and infufferable to him 
“© was the fhooting of the greatguns, though 
‘¢ at a great diftance, they being fired not in 
“a joining continent, but on the Baltick- 
“< Sea.?? By this it appears, that the guns, 
whofe difcharge produced thefe painful mc- 
tions in the patient, refted upon a floating bo- 
dy. And I remember, that an illuftrious 
commander of a very great man of war be- 
ing afked by me, whether of the many 


wounded men he had in his fhip in a very © 


long fea-fight, none of them were affected by 
that noife of the enemy’s cannon difcharged 
in fhips at a diftance ? he anfwered me, 
that fome, whofe bones were broken, would 
fadly complain of the torment they were put 
into by the fhake they felt at the going off 
of the enemy’s cannon, though they were too 
much accuftomed to the report of great guns, 
to be, as it was a bare noife, offended by it. 
If after all this it be furmized, that thefe mo- 
tions were not conveyed by the air, but pro- 
pagated by the water, (and, in fome cafes, 
fome part of the fhore) from the fhips, where 
the guns were fired, to the houfes, where the 
windows were fhaken, or the places, where 
the wounded men lay; I anfwer, that if this 
could be made probable, it would accommo- 
date me with very eminent inftances for the 
chapter of the propagable nature of motion : 
and though it be very difficult to find fuch 
examples of fhakes excited by founds, as are 
not liable to the mentioned objection, be- 
caufe the fonorous bodies here below do all 
either ftrike, or lean, upon fuch grofs and 
vifible bodies, as the earth and water ; yet 
there is one kind of found, that muft be con- 


feffed to be propagated by the air, as being . 


made in it; and that is thunder, whofe noife 
does fometimes fo vehemently affect the air, 
tho® without producing any fenfible wind, that 
both others and I have obferved it very fen- 
fibly to fhake great and ftrong houfes, not- 
withftanding the diftance of the clouds, where 
the noifes were firft produced. And I re- 
member, that having inquired of fome fea- 
captains, that. in ftout veffels failed to the 
Indies, whether they had not in thofe hot re- 
gions obferved their fhips, though very much 
Jefs tall than houfes, to be fhaken by vehe- 
ment thunders? I perceived, that fome of 
them had not much heeded any fuch thing; 
but acouple of others told me they had ob- 
ferved it in their fhips ; and one of them told 
me, that once, when the claps of thunder 
were extraordinary great, fome of them 
fhook his fhip fo rudely, as to make the un- 
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wonted motions diforder his great guns. All 
which I the Jefs wonder at, when calling to 
mind, what I have mentioned in the forego- 
ing chapter and elfewhere of the power of the 
celerity of motion, I confider, that there is 
no celerity, that we know of here below, that 
is near fo great, as that, wherewith a found is 
propagated through the air. For, whereas 
the diligent Merfennus obferves, that a bullet 
fhot out of a cannon or a mufket does not 
overpafs two hundred and forty yards in a fe- 
cond, or fixtieth part of a minute; I have 
more than once diligently obferved, that the 
motion of found paffes above four hundred 
yards in the fame time of a fecond here in 
England ; which I therefore add, becaufe 
Merfennus relates, that in France he obferved 
a found to move in that time many yards 
more; which may poffibly proceed from the 
differing confiftence of the Englifh air and the 
French. 

Tue great loudnefs of thefe founds, and 
the vehement percuffion, that the air receives 
in their formation, will probably make it be 
eafily granted, that it was only the impetuofity 
of the motion of the Medium, that gave the 
fhake to the windows and other folid bodies, 
that J have been mentioning to have been 
made to tretnble by the report of cannon or 
thunder. But yet I will not on this occafion 
conceal, that perhaps it may without abfur- 
dity be fufpected, that fome of thofe tremu- 
lous motions of folid bodies might either de- 
pend upon, or at leaft be promoted by, fome 
peculiar difpofition, that glafs (which is en- 
dued with fpringinefs,) and fome other bodies, 
that perhaps are not quite devoid of that qua- 
lity, may have to be moved by certain con- 
gruous founds (if I may fo call them) more 
than they would by others, though perchance 
more loud: but though this furmize fhould 
be admitted, yet it would not render the 
Jately recited inftances improper for the de- 
fign of this difcourfe, but only would make 
fome of them fit to be referred to another 
chapter ; to which I fhall advance, as foonas 
I fhall have annexed an odd obfervation of 
the experienced Platerus, which argues, that 
where there 1s a peculiar difpofition, even in 
a firm body, it may receive confiderable im- 

reffions from fo languid a motion (though 
in likelihood not peculiarly modified) of the 
air, as is not fenfible to other bodies of the 
Tame kind. 

Femina quedam (fays he) in fubitaneum 
incidit morbum, viribus fubito proftratis, fe fuf- 
focari indefinenter clamitans, etfi nec ftertoris 
nec tuffis aliqua effent indicia; maximé vero de 
aura quadam adveniente, fi vel leviter aliquis 
adftantium fe moveret, que illam opprimeret, 
conquerebatur, feque fuffocari, fi quis propius 
accederei, clamitabat: vixdum biduum in ea 
anxietate perfeverans, expiravit, ‘To which 
he adds: Vidi & alios egros, de fimili aura, 
qua eos, fi quis illis appropinquaret, in fuffoca- 
tionis periculum induceret, conquerentes ; quod 
Semper pefimum effe fignum deprebendi, “ Pla- 
«© terus in the firft book of his obfervations, 
“« 9.185, gives usthis following account, p. 26. 
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«¢ A woman being fallen fick on a fudden, 
“‘ complained continually of her being 
‘«¢ ftrangled, though there was no great ap- 
“© pearance thereof; this fhe afcribed chiefly 
<6 to a certain air or wind, which fhe was fo 
‘¢ fenfible of, that if any body happened to 
‘¢ come near her, fhe would immediately 
<< complain of her being choaked, and died 
‘¢ the fecond day of this odd diftemper. 
‘© To which he adds, I have known fe- 
«¢ veral others complain of a not unlike 
«¢ wind, and that they were in danger of be- 
«¢ ing choaked, if any body came near them ; 
‘© which I conceived always to be a very ill 
“ fien,”? 
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Men undervalue the motions of bodies too fmall 
to be vifible or fenfible, notwithftanding their 
numeroufne[s, which enables them to a& in 
fwarms, 


OST men, when they think at all of 

the effuvia of bodies and their moti- 
ons, are wont to think of them, as if they 
were but much finer forts of duft, (whofe 
grains, by reafon of their {mallnefs, are in- 
vifible,) which, by the various agitation of 
the ajr, are, as it were, by fome faint wind 
blown againft the furfaces of the bodies they 
chance to meet in their way, and that they 
are {topped in their progrefs without pene- 
trating into the interior parts of the bodies 
they invade, And, according to this notion, 
it is no wonder, that men fhould not fancy, 
that fuch minute bodies pafling, as they fup- 
pofe, no further than the furfaces of thofe, on 
which they operate, fhould have faint Opera- 
tions upon them. 

But we may have other thoughts, if we 
well confider, that the corpufcles we {peak 
of, are, by their minutenefs, affifted, and 
oftentimes by their figure enabled, to pierce 
into the innermoft receffes of the body they 
invade, and diftribute themfelves to all, orat 
leaft to multitudes of the minute parts 
whereof that body confifts. For this being 
granted, though we fuppofe each fingle efflu- 
vium or particle to be very minute ;_ yet, 
fince we may fuppofe even folid bodies to be 
made up of particles, that are fo too, and the 
number of invading particles to be not fo 
much inferior to that of the invaded ones, or 
at leaft to be exceedingly great, it need not 
feem incredible, that a multitude of little cor- 
pufcles in motion (whofe motion, may, for 
aught we know, be very {wift) fhould be 
able to have a confiderable operation upon 
particles either quiefcent, or that have a mo- 
tion too flow to be perceptible by fenfe: 
which may perhaps be the better conceived 
by the help of this grofs example : 

Ir you turn an ant-hill, well ftocked with 
ants-eggs, upfide down, you may fometimes 
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fee fuch a heap of eggs mingled with the 
loofe earth, as a few of thofe infects, if they 
were yoked together, would not be able at 
‘once to draw after them ; but if good num- 
bers of them difperfe themfelves and range 
up and down, and each lay hold of her own 
ege, and hurry it away, it is fomewhat fur- 
prifing to fee (as I have with pleafure done) 
how quickly the heap of eggs will be dif- 
placed, when almoft every little egg has one 
of thofe little infeéts to deal with it. 

Anp in thofe cafes, wherein the invading 
fluid does not quite, disjoin and carry off any 
great number of the parts of the body it in- 
-vades, its operation may be illuftrated by 
that of the wind upon a tree in autumn: for 
it finds or makes itfelf multitudes of paflages, 
for the moft part crooked, not only between 
-the branches and twigs, but the leaves and 
fruits; and in its paffing from the one fide 
to the other of the tree, it does not only va- 
rioufly bend the more flexible boughs and 
twigs, and perhaps make them grate upon 
one another, but it breaks off fome of the 
{talks of the fruit, and makes them fall to 
the ground, and withal carries off divers of 
the leaves, that grew the leaft firmly on, 
and in its paflage does, by its differing parts, 
aét upon a multitude of leaves all at once, 
and varioufly alters their fituation. 

But to come to clofer inftances : fuppofe 
we caft two lumps, the one of fugar, the 
other of amber, into a glafs of beer or water, 
they will both fall prefently to the bottom. 
And though perhaps the amber may be light- 
er than the fugar, (for, I have found a nota- 
ble difference in the fpecific gravity of pieces 
of amber,) yet the aqueous particles are far 
from being able to difplace the amber or any 
fenfible part of it, or exercife any vifible oper- 
ation upon it : but the fame minute particles 
‘of the liquor being of a figure, that fits them 
to infinuate themfelves every way, into the 
pores of the fugar, though the lump confift- 
ed of very numerous faccharine corpufcles, 
yet the multitude of the aqueous particles, to 


which they are acceffible, is able in no long - 


time to difperfe them all, and, carrying them 
along with themfelves, make the whole 
lump of fugar in a fhort time quite dif- 
appear. . 
Tue point above difcourfed of may be 
-more nimbly exemplified in fome chymical 
operations, and particularly inthis. -If, by a 
due degree of fire, you abftract from running 
‘mercury four or five times its weight of good 
‘oil of vitriol, there will remain at the bottom 
a dry and brittle fubftance exceeding white ; 
and ‘if upon this heap of mercurial and faline 
bodies, which fometimes may be coherent e- 
-nough, you pour a good quantity of limpid 
water, and fhake them together, you may fee 
in a trice the multitude of little white grains, 
that make up the mafs, pervaded and ma- 
nifeftly altered by the difperfed corpufcles of 
the water; as will plainly appear by the 
change of the calx or precipitate from a white 
‘mafs into one of a fine lemon colour. 
Vot, IV. 


But, to give inftances in fluid bodies, 
(which I fuppofe you will think far the more 
dificult part of my tafk,) though you will 
eafily grant, that the fame of f{pirit of wine, 
that will burn all away, is but a vifible ag- 
gregate of fuch effluvia {wiftly agitated, as 
without any fenfible heat would of themfelves 
invifibly exhale away ; yet, if you be pleafed 
to hold the blade of a knife, or a thin plate 
of copper, but for avery few minutes, in the 
flame of pure fpint of wine, you will quickly 
be able to difcern by the great heat, that is, 
the various and vehement agitation of the 
minute corpufcles of the metal, what a num- 
ber of them muft have been fiercely agitated 
by the pervafion of the igneous particles, if 
we fuppofe, (what is highly probable,) that 
they did materially penetrate into the inner- 
moft parts of the metal; and whether we 
fuppofe this or no, it will, by our experi- 
ment, appear, that fo fluid and yielding a 
body, as the flame of fpirit of wine, is able, 
almoft in a trice, to act very powerfully up- 
on the hardeft metals, 

Tue power of extremely minute parts of a 
fluid body, .even when but in a moderate 
number they are determined to con{fpire to 
the fame operation, may be eftimated by the 
motions of animals, efpecially of the larger 
and more bulky forts, as horfes, bulls, rhi- 
nocerofes and elephants, For though the 
animal fpirits be minute enough to be invi- 
fible, and to flow through fuch tender paf- 
fages, that prying anatomifts have not been 
able in diffected nerves to difcern fo much 
as the channels, through which they pals ; 
yet thofe invifible {pirits, conveyed (or im- 
pelled) from the brain to the nerves, ferve to 
move in various manners the limbs, and even 
the unweildy bodies themfelves of the greateft 


animals, and to.carry them on in a progreffive 
motion for many hours together, and perhaps 


enable them to fpring into the air, and move 
through it by leaping; though divers of 
thefe animals weigh many hundred, -and 
others feveral thoufand of pounds. 

I witt not here confider, whether the fol- 
lowing experiment may at all illuftrate mo- 
tions, that.are produced by the fluid parts of 
animals in fome of the confiftent ones : but I 
prefume it may confirm the obfervation 
maintained in this chapter, .if Tadd, what I 


-have tried of the confiderable force of a num- 


ber of aqueous particles, as Aexible and as 
languid as they are thought to be, infinuating 
themfelves into the pores or intervals of a rope, 
that was not thick. For in moift weather I 
fometimes obferved, that the aqueous and o- 


-ther humid particles {wimming in the air, 
-entering the pores of the hemp in great num- 
-bers, were able to make it fhrink, though a 
-weight of fifty, fixty, or even more pounds 


of lead were tied at the end to hinder its con- 
traction, as appeared by the weight’s vifibly: 
being raifed in wet weather above the place 
it refted at in dry. 
Bur to return to what'I was formerly 
fpeaking, of the determination of the motion 
Uuu of 
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of Auids; I fhall on this occafion obferve, 
that though the wind or breath, that 1s 
blown out at a {mall crooked pipe of metal or 
glafs, fuch as tradefmen for its ule call a 
blow-pipe, feems not to have any great ce- 
lerity, cfpecially in comparifon of that of the 
parts of fame, and is itfelf of little force; 
yet, when by this wind the flame of a lamp 
or candle is direéted fo, as to beat with its 
point upon a body held at a convenient dif- 
tance from the fide of the flame, the burn- 
ing fluid, determined, and perhaps excited 
by this wind, acquires fo great a force, that, 
as we have often tried, it may be made ina 
few minutes to melt not only the more fu- 
{ible metals, but filver, or even copper it- 
felf; which yet may be kept for many hours 
unmelted in a crucible kept red-hot, or even 
in the Hame of the lamp or candle unaffifted 


by the blatt, 


Anp if we can fo contrive it, that a fame 
does not come to invade only the furface, that 
invefts a body, but comes to be intermingled 
with the fimaller (though not the finalleft) 
parts it confifts of, as with its filings or its 
powder ; the flame will then have a far more 
quick and powerful operation than the body 
expofed to it. This I exemplify (in other 
papers, ) and in this place it may fuffice to ob- 
ferve, that, whereas a pound or two of tartar 
may coft you fome hours to calcine it to 
whitenefs, if the fame have immediate accefs 


-only to the outward parts ; you may calcine it 


in a very fimall part of that time, if, mixing 
with its grofs powder an equal weight of good 
falt-petre, you fire the mixture, and keep it 


ftirring, that the parts of the kindled nitre. 


may have accefs at once to very many parts 
of the tartar, and have opportunity to cal- 
cinethem, And by fomewhat a like artifice 
I elfewhere teach, how nitre itfelf may with- 
out tartar be fpeedily reduced to a calcina- 
tum not unlike that newly mentioned. But 
it may be faid, that fome of the foregoing 
inftances (for it cannot be truly faid of all) 
may indeed illuftrate what we are difcourf- 


-ing of, but will not reach home to our pur- 


ole, | 
I sHALL therefore confider the load-{ftone, 
which you acknowledge to aét by the emif- 
fion of infenfible particles. For though iron 
and ftecl be folid and ponderous bodies, and 
magnetical effluvia be corpufcles fo very mi- 
nute, that they readily get in at the pores of 
all kinds of bodies, and even of glafs itfelf ; 
yet thefe magnetical effluvia entering the 
ftcel in {warms, do in a trice pervade it, and 
a multitude even of them a¢ting upon the 
corpulcles of the metal do operate fo vio- 
Jently on them, that if the load-ftone be vi- 
gorous enough, and well capped, it will at- 
tract a notable proportion of fteel, and fur- 
mounc the gravity of that folid metal, which 
I have found to exceed, when the ftone has 
been very good and little, above fifty times 
the weight of the magnet, by whofe effluvia it 


-was fupported: for to thefe I rather afcribe 


magnetical attraction and fuftentation, than 
to the impulfe or preffure of the ambient air, 
2 


to which many corpufcularians have recourfe ; 
becaufe I have found by trial (which I elfe- 
where relate) that the preffure of the ambienz 
air is not abfolutely neceffary to magneeical 
operations, 

IT REMEMBER, that to help fome friends 
to conceive, how fuch extremely-minute par- 
ticles, as magnetical effluvia, may, by per- 
vading a hard and folid body, fuch as iron, 
put its infenfible corpufcles into motion, and 
thereby range them in a new manner, I took 
filings of fteel or iron frefhly made, that the 
magnetical virtue might not be diminifhed 
by any ruft; and having laid them in a litele 
heap upon a piece of paper held level, I ap- 
plied to the lower fide of the paper, juft be- 
neath the heap, the pole of a vigorous load- 
ftone, whofe emiffions traverfing the paper, 
and diffufing themfelves through the incum- 
bent metal, did in a trice manifeftly alter the 
appearance of the heap; and though each 
of the filings might probably contain a mul- 
titude cf fuch martial corpuicles, as fteel may 
be divided into by oil of vitriol or fpirit of 
falt, yet the magnetical effuvia immedi- 
ately pervading our metalline heap did fo 
remove a good part of the filings, that com- 
pofed it, as to produce many erected aggre- 
gates, each of which confifted of feveral fil- 
ings placed one above another, and appearing 
like little needles, or rather like the ends of 
needles broken off at fome diftance from the 
point: and as thele little temporary needles 
{tood all of them erected (though more or 
lefs, according to their diftance from the pole 
of the magnet) upon the flat paper; fo they 
would, without lofing their figure or con- 
nexion, be made, as it were, to run toand fro 
upon the paper, according as the load-f{tone, 
that was held underneath it, was moved this 
way and that way ; and as foon as that was 
taken quite away, all this little ftand of pikes 
(if I may fo call it) would (almoft in the 
twinkling of an eye) relapfe into a confufed 
heap of filings. 

THERE are two ways of explicating the 
turning of water into ice ; one or other of 
which is approved almoft by all the corpufcu- 


larian philofophers. The firft is that of the opinions 
Cartefians, who give an account of glaciation of freezing 


by the recefs of the lefs fubtile particles of the 
ethereal matter, without which the finer parts 
were too {mall and feeble to keep the eel-like 
particles of water flexible, and in the form of 
a liquor, The atomifts on the other fide 
afcribe the freezing of water to the ingrefs of 
multitudes of frigorie corpufcles, as they 
call them, which, entering the water in 
fwarms, and difperfing themfelves through 
it, crowd into the pores, and hinder the 
wonted motion of its parts, wedging them- 
felves (if I may fo ipeak) together with 
them into a compact body. But which {o- 
ever of thefe two hypothefes be pitched upon, 
the phenomenon itfelf will afford me a no- 
table inftance to my prefent purpofe. For 
the particles of water, and much more the 
corpufcles of cold, are confeffed to be fingly 
too {mall to be vifible, and their motions are 

not 
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rot faid to be fwift, but may rather be judged 
to be flow enough; and yet thofe minute 
aqueous, or more minute trigorific particles, 
becaufe of their number, produce in the gla- 
ciation of the liquor fo forcible a motion out- 
wards, as to make it break bottles, not only 
of glafs and earth ftrongly baked, but, as I 
have feveral times tried, of metal itfelf, that, 
being full of the liquor, were firmly ftopped 
before the fupervening of the cold. And the 
expanfive endeavour of freezing water is not 
only capable of doing this, but of performing 
fo much greater things, which I elfewhere 
relate, that my trials have made me fome- 
times doubt, whether we know any thing in 
nature, except kindled gunpowder, that bulk 
for bulk moves more forcibly, though the 
motion feems to be very flow. 


CHAP. V. 


(Of the propagable nature of 


motion.) 


OpsERVATION IV. 


Men are not fufficiently aware, how propagable 
local motion is, even through differing me- 


diums and folid bodies. 


HERE are four principal occafions, 
on which I have obferved, that men 
are wont to think the communicating of mo- 
tion much more difficult, than indeed it 1s. 
Anp firft, there are many, that obferving 
how ufually thofe bodies, that hit againft hard 
ones, rebound from them, eafily perfuade 
themfelves, that motion can fcarce be tranf- 
mitted or diffufed through folid bodies, But, 
though it be true, that oftentimes in fuch 
cafes the progreffive motion of the body or 
the folid, that is ftruck or impelled, be ei- 
ther inconfiderable, or perhaps not fo much 
as fenfible; yet the impulfe may make a con- 
fiderable impreffion, and may be communi- 
cated to a great fhare of the particles of that 
matter, whereof the folid mafs confifts ; as 
we fee in the ftriking of a timber-beam at 
one end, the motion, though aaa it were 
not {trong at the firft, may become fenfible at 
the other. Though bell-metal be fo hard a 
body, that it is reckoned harder than iron it- 
felf, infomuch that oftentimes it refifts even 
files of fteel, which readily work on iron ; 
yet this folidity hinders not, but that, as I 
have found, conveniently fhaped veffels of 
bell-metal, though thick, will be fenfibly af- 
fe&ted by a motion, that neither is ftrong, nor 
touches them in more than a fhort line, or 
perhaps than a phyfical point. The truth of 
this I have found by trial on more than one 
fuch veffels, and particularly on one, that was 
hemifpherical, which being placed or held in 
a convenient pofture, if I did but gently pafs 
the point of a pin fora little way along the 
brim of it, it would fenfibly refound, and 


that (to a very attentive ear) fo long, and in 
fuch a ringing manner, as made it highly 
probable, that the parts immediately touched 
(and not fo much as fcratched) by the point 
of a pin, were not only put into a vibrating 
motion themfelves, but were enabled to com- 
municate it to thofe, that were next them, 
and they to thofe, that were contiguous to 
them ; and fo the tremulous motion was pro- 
pagated quite round the bell, and made divers 
fucceffive circulations before it quite ceafed to 
be audible. And if inftead of drawing a line on 
the brim of the veffel, I ftruck it, though but 
faintly, with the point of a pin, though the 
part immediately touched would be but a 
phyfical point, yet the motion would be, like 
the former, propagated feveral times quite 
round ; as was argued by the ringing and du- 
ration of the produced found, though this 
metalline veffel were feven inches in diame- 
ter, and of a confiderable thicknefs. Nor 
was a folidity like that of brafs requifite to 
produce thefe effects ; for I found them to 
infue much after the fame manner, when I 
employed only a fhort and flender thread of 
glats, which, though little, if at all, thicker 
than a pin, was yet hollow quite through. 
Now, if it be true, as it is highly probable, 
that found, as it belongs to the air, confifts 
in an undulating motion of the air, and fo in 
our cafe requires a vibrating motion in the fo- 
norous body to impart that motion to the air; 
we muft grant in our inftances a wonderful 
propagablenefs of motion, even when it is 
not violent, in folid bodies themfelves ; lince 
the point of a pin, gently ftriking a part, no 
bigger than itfelf, of a mafs of very folid me- 
tal, could thereby communicate a fenfible 
motion, and that feveral times circulated, to 
millions of parts equal to it in bulk, and 
much exceeding it in hardnefs. And fince 
the effect was more confiderable, when the 
trial was made in a much greater, than ina 
{maller veffel ; it 1s probable, that, if I had had 
the opportunity of experimenting on a large 
and well-hung bell, the phenomenon would 
have been more notable ; as it allo feemed to 
be on our veffel, if, inftead of ftriking it 
with the point of a pin, we caft, though but 
faintly, againft the lower part of it a grain of 
fhot, lefs than a {mall pin’s head, or let a lit- 
tle grain fall from about one foot high, upon 
the infide of the inverted hemifphere. And 
to fhew, that even foft and yielding bodies, 
and but faintly moved, are not to be exclud- 
ed from a power of putting fuch hard ones 
into motion ; I fhall add, that I found al- 
mott the like effects to thofe abovementioned, 
by paffing the pulp of my finger a little way 
along the lower part of the veffel. Nay, 
that fluid bodies themfelves may communi- 
cate fuch an inteftine and propagable motion 
to hard and folid ones, I may have hereafter 
an occafion to fhew by the effects of a finall 
flame and the fun-beams on glafs and ftcel. 
And I fhall here on this occafion add this 
word about the propagation of motion pro- 
duced in folid bodies by heat, that it much 
depends upon the particular textures of the 
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bodies ; for I found, that when I heated a 
piece cf alafs or of a fire-ftone, I could with- 
Gut inconvenience hold my naked hand upon 
parts, that were very near (fuppofe within an 
inch Gf) the ignited portions of them : but, 
if we take a rod of iron, for inftance, and 
heat one end red-hot, the heat of that end 
will be fo propagated towards the other, that 
it will offend one’s hand at feveral times the 
diftance, at which one might conveniently 
hold the rod, if it were of glafs. 

In many buildings it may be obferved, (and 
is thought a fign of the firm cohefion of their 
parts,) that a ftamp of one’s foot, nay, or 
bear treading, or fome fuch other lets brifk 
impuliv, made in one room, will have a fen- 
fible cffcct in all or moft of the others. And 
it often happens, that, by the hafty fhutting 
of a door, the whole houfe is made to trem- 
ble ; whence we may argue, that, even a- 
mong folid bodies, motion made in one place 


may be readily propagated to many others : 


and if, as to the latter of the inftances, the 
fudden impulfe and compreffion of the air, 
made by the door fuppofed to be haftily fhut, 
have any confiderable fhare in the effect, the 
phzenomenon will ferve to fhew the efficacy 
even of fuch a motion of a fluid body, as we 
cannot directly feel upon divers large and 
firmly connected folid bodies, 

In earthquakes the tremulous motion fome- 
times extends fo very far, that though it 
feems high probable, that the fhake, that is 
given to one part of the earth by the fring 
and explcfion of fubterraneal exhalations, (if 
that be the true and only caufe of earthquakes) 
is net capable of reaching near fo far as di- 
vers earthquakes have done, but that the fire 
paffes through fome little fubterraneal clefts, 
or channels, or hidden conveyances, from 
one great cavity or mine to anothers yet it 
is not improbable, but that the vehemently tre- 
mulous motion does.oftentimes reach a very 
great way beyond the places, where the ex- 
plofions were made; fince, though Seneca 
would confine the extent of earthquakes to 
two hundred miles, yet obfervations made in 
this and the laft century warrant us to allow 
them a far greater fpread. The learned 7o- 
fepbus -cofta affirms, that in the kingdom of 
Peru, in the year 1586, an earthquake 
reached along the fhore of the pacific fea 160 
ezgues ; and adds, that fometimes it has in 
thofe parts run on from fouth to north 300 
leagues, And in the beginning of this our 
aze (ano dom. 1601) good writers relate a 
much larger earthquake to have happened, 
fince it reached from fa to that fea, that 
wafhes the French fhores, and, befides fome 
Afatic gions, fhook Hungary, Germany, Italy, 
and France, and confequently a great part of 
Europe. Andif that part of the narrative be 
certain, which relates, that this lafted not 
much above a quarter of an hour, it will be the 
more likely, that this earthquake fhook great 
tracts of land beyond thote places, to which 
the fired matter, pafling from one cavity to 
another, could reach tn fo fhort a time: as 
you will the more eafily guefs, if you try, as 
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I have done, that in trains of gunpowder it~ 
felf the fire does not min on near fo {wiftly as 
one would imagine. But though I have been 
In more earthquakes than one; yet, fince 
they were too iudden and too fhort to afford 
me any confiderable obfervation, I fhall fay 
no more of them ; but proceed to take no- 
tice, that oftentimes the motion of a coach 
or cart, that paffed at a good diftance from 
the place I was in, has made the buildings fo 
fenfibly fhake, that I could not but wonder, 
that fo great a portion of fo firm and flugeith 
a body, as the earth, could, by a caufe, that 
feemed very difproportionate to fuch an effect, 
be made to tremble itfelf, and manifeftly to 
fhake firm buildings, that were founded on it. 
And this obfervation made me the more in- 
inclinable to give credit to their relations, 
who teii us, that in acalm night, the march 
of a troop of horfe may be felt by attentive 
fcouts watching at a great diftance off, by 
the fhake, that the ground receives from the 
trampling of the horfes ; though I formerly 
fufpected much, and do yet a little, that the 
impulle of the atr conveyed along the refifting 
furface of the ground might mainly contri- 
bute to the effect, that is afcribed only to the 
motion of the foil. 

Berore I advance to the fecond member 
of this chapter, it may not be impertinent to 
note, that in peculiarly difpofed bodies, and 
efpecially in organical ones, a very languid 
motion may have a far greater effect, than it 
could produce by a bare propagation of itfelf. 
For it may fo determine the motion of the 
fpirits or other active parts of the body it 
works on, as to make multitudes of them aét 
as if they confpired to perform the fame mo- 
tions. As when a ticklifh man, by having 
the pulp of one’s finger paffed gently along 
the fole of his foot or the palm of his hand, 
has divers mufcles and other parts of his body 
and face put into preternatural or unufual 
motions, And moift men, ‘by being lightly 
tickled with the end of a feather or ftraw 
within their noftrils, have their heads and 
many parts of their bodies put into that vio- 
lent commotion, wherein fneezing confifts. 
And I remember, that having for fome time 
been, by a diftemper, (from which God was 
gracioufly pleafed a while after to free me,) 
quite deprived of the ufe of my hands ; 
it more than once happened to me, that fit- 
ting alone in a coach, 1f the wind chanced to 
blow a fingle hair upon my face in the fum- 
mer time, the tickling or itching, that it 
produced, was fo uneafy to me, until by 
calling out to a footman I could get it re- 
moved, that, though I could well bear it as 
long as I was wont to do, when, having the 
ufe of my hands, I could relieve myfelf at 
pleafure ; yet if I were forced to endure the 
itching too long, before any came to fuccour 
me, the uneafinefs was fo great, as to make 
make me apprehend falling prefently either 
into convullions or a fwoon. But it is time 
to proceed to the fecond member of this 
chapter. 
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9. OTHERS there are, that cannot believe, 
that local motion, efpecially if it be languid, 
can be progagated through differing medi- 
ums, each of which, fave that wherein the 
motion is begun, muft, they think, either 
repel, or check and dead it: To thefe I 
fhall recommend the confideration of an ex- 
periment, I remember I made before fome 
learned men in our pneumatick engine: for 
having caufed a large thick glafs receiver to 
be fo blown, that it had a gla{s button in the 
infide of that part, which upon the engine 
was to be placed upwards, I caufed a watch 
to be fulpended by a little filver chain faft- 
ned to that button by as flender and foft a 
body, as I thought would be ftrong enough 
to {upport my watchs and then, the glais 
being cemented on clofe to the receiver, to 
prevent a commerce between the cavity of it 
and the air, the watch, that hung freely near 
the middle of the cavity of the receiver, 
made itfelf to be heard by thofe attentive 
liftners, that would hold their ears directly 
over the fufpended watch, whofe motions were 
thereby argued to have been propagated ei- 
ther through the included air, or along the 
firing, to the concave part of the glafs, and 
through the whole thicknefs of the glafs to 
the convex part, and thence through the 
interpofed air to the ear. And this men- 
tion of watches minds me of what I often 
obferved in a fmall ftriking watch, that I 
have worn in my pocket: for when it ftruck 
the hours, and in fome poftures, when the 
balance did but move, I could plainly feel 
the brifker motions of the bell, and fenfibly 
the languid ones of the balance, through the 
feveral linings of my breeches, and fome 
other interpofed foft and yielding bodies ; 
and this, though the watch (as I faid) was 
finall, and the balance included in a double 
cafe, and though the outwardmoit were cf 
(what they call) fhagreen, and the innermoft 
of gold; which I therefore mention, becaufe 
that clofeft of metals is obferved more to 
dead founds and motions, than harder metals, 
as filver, copper and iron. 

TuatT motion may be propagated through 
differing mediums, may feem the more pro- 
bable by the fhakings, that are often felt by 
men lying on beds, that ftand in rooms clofe 
fhut, when loud claps of thunder are pro- 
duced (perhaps at a great diftance off) in 
the clouds. And whether it will be fit to 
add to this inftance that, which you have 
lately met with in the third chapter, of a 
wounded Frenchman at Copenhagen, I leave 
yau to confider. 

I know not, whether it will be very proper 
to take notice, on this occafion, of an odd 
phzenomenon recited by the experienced 4gri- 
cola, in thefe words: Si animal dejicitur in 
autrum Viburgenfe, quod eft in Carelia, regione 
Scandia, erumpit, ut perbibent, fonus iniole- 
rabilis magno cum flatu: fi leve pondus in fpe- 
cum Dalmatia, quamvis, inguit Plinius, tran- 
guillo die, turbini fimilis emicat procella, ** If 
«© you throw down an animal into the hole 
“ of Viburg, which is in Carelza, a country 

Vou. IV. 


“< in Scandia, it is reported, that there break- 
“‘ eth immediately forth a great and infuf- 
“* ferable found, together with a ftrong wind: 
‘if a {mall weight be thrown into the gap 
* of Dalmatia, though, fays Plinius, in a 
“* calm day, there is a ftorm immediately 
*¢ raifed, not unlike that; which is occafioned 
‘© by a whirlwind.” 

3. As thofe, of whom I took notice at the 
beginning of this chapter, are backward to 
allow, that motion may be confiderably pro- 
pagated through folid bodies; fo on the con- 
trary, there ate others, that are indifpofed to 
think, that it is near fo propagable, as indeed 
it is through fluid bodies; becaufe they pre- 


fume, that the ealy ceffion of the parts of . 


fluids will dead the impulfe received by thofe 
of them, that are firft a¢ted cn by the impel- 
ling body. And . 

4. THERE is yet another fort of natura- 
lifts, who, though they may be brought to 
grant, that motion may be propagated even 
through a foft and yielding medium, cannot 
believe, that it fhould through fuch a me- 
dium be propagated to any confiderable di- 
{tance ; being perhaps induced to this opi- 
nion by obferving, that, though a body 
fomewhat broad as well as folid, as the palm 
of one’s hand, or a battledore, be moved 
through the air {wiftly enough to make a 
wind ; yet that wind will not be ftrong 
enough to be felt any more than a very lit- 
tle way off. Wherefore, becaufe the in- 
ftances, to which IJ affign the remaining part 
of this chapter, may be for the moft part. 
applicable to the removal of both thefe pre- 
judices; it may, for brevity fake, be expe- 
dient to confider them both together, 
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particles, as the atomifts would have it, but® 
by a propagated pulfion of fome fubtile mat- 
ter contiguous to the fhining body, (as the 
Cartefians, and many other philofophers main- 
tain) it will be manifeft, that a body lefs 
than a fmall pin’s head may give a brifk 
motion to a proportion of fluid matter, many 
millions of times greater than itfelf; fince in 
a dark night a fingle fpark of fire may be 
feen in differing places, whofe diftance from 
it exceeds many thoufand times the fpark’s 
diameter: not to mention the 


f lighs. 
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at which the flame of a fmall taper may not ters are 
only be feen, but appear greater than near at‘ many 
hand. And if we compare the diameter of" 


that bright planet Venus; which yet fhines 
but with a borrowed and reflected light, with 
its diftance from the earth, we may eafily 
conclude, that the fixed ftars, which pro- 
bably are fo many funs, that fhine by their 
own native light, muft impel a ftupendous 
proportion of ztherial matter, to be able at 
that immenfe diftance to make fuch vivid 
impreffions, as they do, upon our eyes, But 
to defcend to inftances lefs remote and dif- 


.putable, I fhall, in order to the removal of 


the two lately mentioned prejudices, proceed 
to confider; that, though it be true, that 
fluid bodies do eafily yield to folid ones, that 
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impel them, and thereby oftentimes quickly 
dead the motion of thofe folids ; yet the mo- 
tion being loft only in regard of the folid 
body, is not loft, but tranfmitted and diffu- 
{ed in reference to the fluid: as when a log 
of wood, or any fuch body {pecifically lighter 
than water, is let fall in the middle of a 
pond, though its progrefs downwards be 
checked, and it be brought to reft quietly 
on the furtace of the water, yet its motion 
is not loft, but communicated to the parts 
of the water it firft ftrikes againft, and by 
tholfe to others, till at length the curls or 
waves produced .on the furface of the water 
fpread themfelves, till they arrive at the 
brinks, and would perhaps be farther ex- 
panded, if thefe did not hinder their pro- 
greis. From which inftance we may learn, 
that, though the nature of fluid bodies, as 
fuch, requires, that their parts be actually 
diftinét and feparately moved, yet the par- 
ticular corpufcles, chat compofe them, being 
(at leaft here below) touched by divers others, 
the new motion, that is produced in fome of 
them by an impellent folid, muft needs make 
them impell the contiguous corpufcles, and 
thefe thofe that chance to lye next to them ; 
and {o the impulfe may be propagated to a 
diftance which you will the more eafily be- 
lieve may be great, if you confider with me, 
both that in a Auid body the corpufcles, being 
already in the various motion requifite to Au- 
idity, yield more cafily to the impellent, and 
alfo that being fully, or very near 3t, coun- 
terpoifed by others of the fame fluid, a fcarce 
imaginably little force may fuffice to impel 
them ; infomuch that, though the brafs fcale 
of a balance, of divers inches in diameter, may 
well be fuppofed to outweigh many myriads 
of fuch particles as compofe water, wine, &c. 
yet, (as I elfewhere more fully relate) when 
{uch a fcale was duly counterpoifed with an- 
other like it, I could eafily put it into vari- 
ous motions only with the invifible effluvia 
of no great piece of amber, And if we 
confider that obvious inftance of the fwel- 
ling circles made by cafting a ftone into a 


infomuch that once, when he lay two leagates 
off the place, where this {tupendous mais of 
ice fell, it made the waves go fo high, as to 
wath clear over the ftern of the fhip, with 
danger enough to fome of his men, and to 
fink feveral of his fhallops, that were riding 
by, though fcarce any fmall veffels in the 
world ufe to be fo fitted for rough feas, as 
thofe about Groenland. 

Awnp whereas, though the air be a much 
thinner fluid, we are apt to chink it indif- 
pofed to propagate motion far, give me Icave. 
to tell you, that we take wrong meafures, if 
we think, that (for inftance) the undula- 
ting motion, into which the air is put by the 
action of fonorous bodies, reaches but a little 
way, aS we are apt to prefume it does, be- 
caufe we judge of it by the effect it has on 
our ears, when the found is made in dif- 
advantageous places. For one, that, for in- 
{tance, hears a lute or a viol played on in a 
room furnifhed with hangings, will be apt to 
think the found. faint and languid, in com- 
parifon of what it would appear to him, if 
the fame initrument were played on after the 
fame manner in an arched room without 
hangings; thefe foft and yielding bodies being 
apt to dead the found, which the figure and 
hardnefs of the vaulted room would refleét. 
And fo, when a man fpeaks aloud in the free 
air, we are not wont to take any notice of a 
progrefs made by the motion of the air be- 
yond the place we are in, when our ears re- 
ceive the found; but if the place happen to 
be furnifhed with echo, though at many times 
that diftance from the fpeaker, we may then 
eafily take notice, that the motion of the air 
was carried on, and that with good vigour, 
to a far greater diftance, than elfe we fhould 
have obferved. And I have often thoughr, 
that, even by the better fort of our echoing 
places, we are not informed to near how 
great a fphere the motion, which the air is 
put inco by founds, may extend itfelf, wherc 
its diffufion and vigour are not hindered nor 
weakened by bodies, either placed too near, 
or indifpofed to promote its operation, 


Wuart has been Iately faid of the great pay 
diffufion of founds, if themfelves be loud ea iba, 
and great, will appear highly probable, by art. 9. 


pond, or other ftagnant water, we fhall be 
the more eafily perfuaded, that, even ina 
heavy fluid, a motion may reach a far greater 


way, than men are ufually aware of, be- 
yond the parts, on which it was firfl impref- 
fed. 
On this occafion I muft not omit a ftrange 
obfervation given me by avery experienced 
navigator, that much frequents the Coaft of 
Groenland, and other arétick regions, to fifh 
for whales: for this perfon being difcourfed 
with by me about the effects of the break- 
ing of thofe vaft piles of ice, that are to be 
met with in thofe parts, affured me, that not 
only he had often heard the ice make, in break- 
ing, a terribler noife than the Joudeft claps of 
thunder with us, but that fometimes, when 
the fea-water had, as it were, undermined 
the foundation of the mountainous piece of 
ice, he has known it at length fuddenly fall 
into the fubjacent fea, with fo much violence 
as to make a ftorm at a great diftance off ; 


what is related by the learned Fromundus, who 
being profeffor of philofophy at Louvain, in 
the year 1627, had opportunity enough to 
know the truth of what he relates; namely, 
that at the famous fiege of Offend in Flan- 
ders, the thunder of the great ordnance was 
heard at above thirty Dutch leagues, which, 
according to the vulgar reckoning, amounts 
to a hundred and twenty of our Englifh 
miles ; and that is yet, as he truly obferves, 
more ftrange, and makes more for our pre- 
fent purpofe, which he adds concerning the 
diffufion of the found of a drum, which, 
he fays, was, upon a time, heard at fea 
twelve leagues off. 
Bur to return to what I was faying of 
ecchos, to confirm my conjecture about them, 
I fhall think it needlets to offer you any other 
argument, than that, which you will draw 
yourfelt 
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yourfelf from the notable relation I met with 
y, in the learned Varenius, of an obfervation 
" made by David Frelichius, who, in the com- 


tib.t.c1g-pany of a couple of ftudents, had: the cu- 


riofity (in the month of Fue) to vific the 
mountain Carpatbus, efteemed the higheft 
of all the Hungarian hills, and faid to be 
much more {teep and difficultly acceffible, 
than any of the Alpsthemfelves. Prelichius 
then (in my author) having related with 
what difficulty he and his companions afcen- 
ded above that region of the air, where they 
met with clouds and vehement winds, adds 
this memorable obfervation, for whofe fake I 
mention the ftory: Explofi (fays he) i ea 
fumimitate felopetum, quod non majorem font- 
tum primo pre fe tulit, quam fi tigillum vel 
bacillum confregiffem , poft intervallum autem 
temporis imurnn prolixum invaluit, inferio- 
réfque montis partes, convalles, et fyluas op- 
plevit. Defcendendo per nives annofas intra 
convalles, cium iterum fclopetum exonerarem, 
major et borribilior fragor quam ex tormento 
capacifime inde exoriebatur: hinc verebar, né 
totus mons concuffus mecum corrueret ; dura- 
vitque bic fonus per femiquadrantem hore, 
ufque dum abftrufifimas cavernas penetraffet, 
ad quas aer undique multiplicatus refiliit. Et 
talia quidem objecta concava in fummitate fe 
non illico offerebant, idcirco feré infenfibiliter 
primum fonus repercutiebatur, donec defcen- 
dendo antris et convallibus vicinior faftus ad 
eas fortis impegit. “1 difcharged a piftol, 
<< being upon the top of the hill, which at 
“ firft made no greater noife than that, 
« which ufually happens at the breaking of 
¢ a fmall rod; but after a little while the 
“ noife became ftronger, and filled the lower 
‘< parts of the hill, the vallies, and neigh- 
«¢ bouring woods. Now coming down lower 
‘¢ through fnow, that had lain there feveral 
‘¢ years, and having difcharged again the 
‘¢ piftol, the noife became, on a fudden, 
<¢ louder, than that of the greateft guns : 
« which gave me fome grounds to fear, that 
« the whole hill, being thus fhaken, fhould 
« at length fubfide: this found lafted half a 
<¢ quarter of an hour, till it had penetrated 
<< into the remoteft grotto’s, whence the 
<¢ parts of the air thrufting one another had 
« been ftrongly reverberated; and becaufe 
<t no fuch concavities were in the top of the 
e¢ hill, che found was firft infenfibly rever 
<¢ berated, till coming lower and nearer the 
‘¢ protto’s and vallies, it was ftrongly dafhed 
«¢ apainft them.” | 
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CHAP. VI. 


OBSERVATION. V. 


Men ufually think not, what the modification of 
the invifible motion of fluids may perform on 
the difpofed bodies of animals. 


N this obfervation I exprefly mention the 
difpofed bodies of animals, to intimate, 
that there is a peculiar aptitude required in 


thofe animals, or fome particular parts of 
them, that are to be fenfibly affected by fuch 
motions, as we are treating of, which would 
otherwife be too languid to have any fenfible 
operation on them. 

Ir feems the lefs ftrange to me, that con- 
tinuing founds, and other fomewhat durable 
impulfes of the air or other fluids, fhould 
have a manifeft operation upon folid bodies, 
when I confider the multitude of ftrokes, 
that may in a very fhort, and perhaps fcarce 
obfervable time, be fuppofed to be given by 
the parts of the fluid to the confiftent body : 
for though each of thefe fingle would per- 
haps be too languid to have any fenfible ef- 
fect at all; it being opportunely and frequent- 
ly repeated by the fucceffive parts of the 
fluid, as by fo many little fwimming ham- 
mers or flying bullets, they may well have a 
notable effect upon the parts of a body ex- 
pofed to their a€tion: as may be argued from 
the great fwing, that may be given to pendu- 
lums, by a very languid force, if it fuccef- 
fively ftrike the fwinging body, when having 
finifhed its excurfion, it is ready to return to- 
wards the perpendicular; as alfo from the 
tremulous motion, that is imparted even to 
the metalline ftring of a mufical inftrument, 
by the congruous motion the air is put into 
by another trembling ftring, (as there may 
be hereafter occafion to declare.) 

IT REMEMBER Scaliger tells a pleafant ftory 
of a knight of Gafcony, whom the found of 
a bagpipe would force prefently to make wa- 
ter ; adding, that a perfon difobliged by this 
man, and refolving to be merrily revenged 
on him, watched a time when he fate at a 
feaft, fo as he could not well get out, and 
brought a bagpiper to play unwares behind 
him; which he did fo unluckily, that the 
mufick had prefently its wonted effect upon 
the poor knight, to his great confufion, and 
the laughter of the company. On which 
occafion I fhall add, that J know a very in- 
genious gentleman, who has confeffed to me, 
that the noife of a running tap is wont to 
have almoft the like operation upon him. 

Ir 1s a common obfervation, that the noife, 
that an ungreafed cartwheel makes in grating 
againft the axel-tree, and the fcraping of a 
knife upon a plate of filver or pewter, and 
fome other brifk and acute founds, do fo 


affect divers parts of the head, as to produce 


that effect, that is commonly called fetting the 
teeth on edge 3; which, whether it proceed 
from any commerce between the auditory 
nerves, and thofe, that are infervient to the 
motion we have mentioned, I leave anato- 
mifts to-confider. But thefe effects of acute 
founds are much lefs confiderable than that, 
which I elfewhere relate of an ingenious do- 
meftick of mine, who feveral times com- 
plained, that the tearing of brown paper 


made his gums bleed ; which argued, that the. 


found had an operation not only upon the 
nervous and membranous parts, but the blood 

and humours themfelves. 
Sir Henry Biownt, in his voyage to the 
Levant, giving an ‘account of what he ob- 
ferved 
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ferved in Egypt, has, among other remark- 
able things, this pafflage: many rarities of 
living creatures I faw in Grand Cairo, but the 
moft ingenious was a neft of four-legged fer- 
pents of two feet long, black and ugly, kept 
by a Frenchman, who, when he came to 
handle them, they would not endure him, 
but ran and hid in their hole; then would he 
take his cittern and play upon it; they hear- 
ing his mufick, came all crawling to his feet, 
and began te climb up him, till he gave over 
playing ; then away they ran. 

Tus recalls to my mind, what fome men 
of repute, and particularly the learned Arr- 
cherus, yelate concerning a great fifh, in or 
about the ftreights, that fever Sicily from Italy, 
which is faid to be much affected with a pe- 
culiar kind of tune, (harfh enough to human 
ears) by which the mariners are wont to al- 
lure it to follow their veffels, And it may 
much ftrengthen the conclufion maintained 
in this chapter, if there be any certainty in 
the famous tradition, that the lion is terrified, 
and made to run away by the crowing of a 
cock: 1 fay #f, becaufe though I doubt not 
but fome peculiar kinds of founds, as well as 
of other fenfible objects, may be particular- 
ly and exceedingly ungrateful to the fenfo- 
rics of this or chat pecujiar kind of animals, 
and confequently to the cars of lions; yet a 
late French traveller into the Levant gives 
me caufe much to queftion the matter of tact, 
affirming, that rowing along the brink of 
Tigris or Euphrates, (tor I do not punctually 
remember which) they were, for many hours 
in the night, terrified by lions, that atrended 
them along the brink of the river, and would 
not at all be frighted by the frequent crowing 
of the cocks, that chanced to be in the pai- 
fengers beat: of which unconcernednefs of 
the lions our obferving traveller took much 
more notice, than the lions appeared to do of 
the crowing of the cocks. 1 might, on this 
occafion, fay fomething of the received tra- 
dition, that many fleeping perfons will be 
more eafily waked by being called upon by 
their own ufual names, than by other names, 
though uttered with a louder voice: but this 
it may fuffice to have mentioned ; nor will I 
here infift on that more certain example of 
the operation of a found, which 1s afforded 
by the ftarting of men or greater animals, 
upon afurprifing, though not vehement noife ; 
though this oftentimes puts fo many of the 
{pirits and mufcles into motion, that the 
whole bulk of the animal is fuddenly raifed 
from the ground, which perhaps it could 
not be by the bare counterpoife of fome 
hundreds of pounds: this, I fay, I will not 
in this place infift on, becaufe the phecno- 
menon feems to depend rather upon the loud- 
nefs or acutenefS of the found, than upon 
any determinate modification of it, particu- 
larly relating to the animal itfelf. 

Bur the eminenteft inftance of the efficacy 
of peculiarly modified founds upon difpofed 
bodies is afforded by what happens to thofe, 
which are bit by a tarantula: for though the 
bitten perfon will calmly hear divers other 
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tunes, yet when a peculiarly congruous one 
comes to be played, it will fet him a dancing 
with fo much vigour, as the fpectators can- 
not but wonder at, and the dancing will 
fometimes continue many hours, if the mu- 
fick do fo, and not otherwife. I know there 
are fome, that queftion the truth of the things 
related of thefe Tarantati, (as the Italians call 
them) and I eafily grant, that fome fictions 
may have been fuffered to pafs under the 
countenance of fo ftrange a truth: but be- 
fides the affirmations of fome learned inen, 
(as well phyficians as others} my doubts have 
been much removed by the accounts I have 
reccived from an ingenicus acquaintance of 
mine own, who at Yarentum icielf, whence 
the infect takes its name, and ellewhere, faw 
many bitt:n perfons in their dances, fome in 
publick and fome in private places, and 
amongtt the reft a phyfician, on whom the 
tune, that fitted his diftemper, had the fame 
operation as on the other patients. And the 
learncd Epipbanius Ferdinandus, who prac- 
tiled phyfick in pulia and Calabria tor many 
years, not only delivers, upon his own per- 
fonal obfervation, feveral narratives of the 
effeéts of mufick upon the Tarantati, but ir- 
vites any, that may doubt of the truth of fuch 
narratives, to repair to him at a fit feafon, 
undertaking to convince them by ocular de- 
monttration. 

I know a very honeft and fober mufician, 
who has dives times afarmed to me, that he 
could at pleaiure, by playing a certain tune, 
(which he acquainted me with, and which 
did not move others) make a perlon (whom 
he named to me) weep, whether fhe would 
or no. And I might add, that when I have 
been taking phyfick, or am any thing fe- 
verifh, the repetition of two verfes of Lucan 
feldom fails (as I have often tried) of pro- 
ducing in me a chilnefs, almoft like thar, 
but fainter, that begins the fit of an ague. 
But on this inftance I look not, as a ftrong 
proof of the phyfical efficacy of iounds ; 
becaufe thofe two verfes having been em- 
phatically read, when divers years ago I lay 
fick of a flow fever, and could not reft, they 
made fo ftrong an impreffion on me, that 
whenever I am under a difcompofure any thing 
near like that, that then troubled me, thoie 
verfes revive, as it were, in my brain and 
fome other parts, that difpofition, or rather 
indifpofition, with which my firft hearing of 
thofe verfes was accompanied. 

Ir may be the lefs admired, that the vi- 
brating motion of the air, that produces 
founds, fhould have fuch effects upon dil- 
pofed organical bodies ; fince light itielf, 
which cither confifts of brifkly moving ef- 
fluvia, far more fubtile than aerial corpuicles, 
or is propagated by the pulfe of a far more 
fubtile body than air, may have a notable 
operation upon difpofed bodies: for we com- 
monly obferve, that the funbeams, by beat- 
ing upon the face or eyes of fome, that come 
fuddenly out of a fhaded place into the light, 
prefently make them {nceze ; which, youknow, 
is not done without a vehement motion of 
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divers parts of the body. And though co- 
lour be but a modification of light; yet, be- 
fides that it was anciently a practice, as the 
hiftory of the Macchabeces informs us, to 
fhew red objects to elephants, to make them 
more fierce, it is a familiar obfervation, that 
red cloaths do offend and irritate turky-cocks. 
And that is more remarkable, which is rela~ 
ted by the very learned phyfician Valefus, of 
a perfon, that he knew, who, if he looked 
upon red objects, would not only have his 
eyes offended, but was fubject to an effufion 
of humours in the neighbouring parts. 


CHAP. VII. 
OpservaTion VI. 


Men fufpect not, what efficacy ibe invifible mo- 
tions of fluids may have, even upon inorga- 
nical bodies, upon the feore of fome deter- 
minate congruity or relation betwixt a pecu- 
liar texture of the one, and the peculiar mo- 
dification of the other’s motion, 


sare the experiments delivered in 
the foregoing chapter have, I prefume, 
fufficiently manifefted, that the modification 
given to the motions of the air by fonorous 
bodies may have confiderable effects upon 
animals, in whofe organized bodies the cu- 
rioufly contrived parts have an admirable 
connexion with, and relation to one another, 
and to the whole fymmetrical fabrick they 
make up; yet, I fear, it will fcarce feem 
credible, that fonorous motions of the air, 
not very loud, fhould find, even in bodies 
inanimate and inorganical, fuch congruous 
textures and other difpofitions to admit their 
action, that even more languid founds, pe- 
culiarly modified, may fenfibly operate upon 
them, and much more than founds, that are 
louder and more vehement, but not fo hap- 
pily modified. To make this good by parti- 
cular experiments, I fhall begin with that, 
which, though the effect may feem infe- 
rior to that of moft of the others, I judge 
fitteft to manifeft, that the produced motion 
depends upon the determinate modification 
of that of the impellent fluid. 

Tuat acertain impulfe of air, made by 
one of the unifon-ftrings of a mufical in- 
ftrument, may fuffice to produce a vifible 
motion in another, is now become a known 
experiment ; of the caufe and fome unob- 
ferved phenomena of which I elfewhere more 
fully difcourfe. But, that it may not be 
fufpected in this cafe, that the fhake of the 
untouched ftring is communicated to it by 
the propagated motion of the inftrument 
itfelf, to which the ftring, that is ftruck, 1s 
alfo faftened; I fhall add, that, according to 
what I elfewhere relate, I ‘found. by trial 
purpofely made, that a ftring of wire, (which 
you will grant to be a more folid body, than 
an ordinary gut-ftring) may be, without an- 
other ftring, brought to tremble by a deter- 
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minate found made at a diftance, which pro- 
duced but fuch an impulfe of the air, as 
could neither be feen nor felt by the by- 
ftanders, nor would communicate any fen- 
fible motion to the neighbouring ftrings. It 
is true, that in this cafe the ftring, in which 
the trembling was produced, was a fingle, 
long, flender and fpringy body, faftened at 
both ends to a ftable one; and therefore it 


may feem altogether groundlefs to expect,’ 


that any thing like this effect fhould be by 
the fame caufe produced in bodies, that do not 
appear fo qualified. But, as we elfewhere 
fhew, that a certain degree or ‘meafure of 
tenfion is in order to this phanomenon the 
principal qualification, without which all the 
other would be unavailable ; perhaps it will 
not be abfurd to inquire, whether, in bodies 
of a very differing appearance from ftrings, 
the various textures, connexions and compl 
cations, that nature or art, or both, may 


make of the parts, may not bring them toa. 


{tate equivalent to the tenfions of the ftrings 
of mufica!l inftruments, whereby divers of 
the mentioned parts may be ftretched in the 
manner requifite to difpofe them to receive a 
vibrating motion from fome peculiar founds ; 
and whether thefe trembling parts may not 
be numerous enough to affect their neigh- 
bours, and make, in the body they belong 
to, a tremulous motion difcernible, though 
not by the eye, yet by fome other fenfe. 
This conjecture, or inquiry, you will, I hope, 
have the lefs unfavourable thoughts of, when 
you thall have confidered the following expe- 
riments. 

I REMEMBER, that many years ago I 
found by trial, that, if a fomewhat large and 


almoft hemifpherical glafs, though not very. 


thin, were conveniently placed, a determi- 
nate found, made at a convenient diftance 
from the concave furface of the glafs, would 
make it fenfibly ring, as a bell does a while 
after it has been ftruck: but this noife was the 
effect of a determinate found ; for, though the 
voice were raifed to a higher tone, or if the 
found were made louder, the fame effect would 
not enfue. J remember alfo, that, fome years 
after, I obferved, that large empty drinking- 
glafies of fine white metal had each of them its 
determinate tenfion, or fome difpofition, that 
was equivalent, as to our purpofe. For, cau- 
fing the ftrings of a mufical inftrument to be 
variouly fcrewed up, and Ict down, and 
brifkly ftruck, we found, as I expected, that 
the motion of one ftring, when it was ftretch- 
ed to a certain note or tone, would make 
one of the glaffes ring, and not the other ; 
nor would the found of the fame ftring, tu- 
ned to another note, fenfibly affect the firft 
glafs, though perhaps it might have its ope- 
ration upon another. And this circumttance 
is not, on this occafion, to be omitted, that, 
after we had found the tone proper to one 
of the glaffes, and fo tuned the ftring, that, 
(I fay) when that was ftruck, the clafs 
would refound. Having afterwards broken 
off a part of the foot of the glafs, yet not 


fo much, but that it continued to ftand up- - 


right, 
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right, the fame found of the {tring would no 
longcr be anfwered by the veffel, but we 
were obliged to alter the tenfion of the 
ftring, to produce the former effect. The 
learned Kircherus, as I have been informed, 
fomewhere mentions a correfpondence be- 
tween fome liquors and fome determinate 
founds; which I fuppofe’ may be true, though 
the trial did not fucceed with me, perhaps 
for want of fuch accommodations for fo nice 
an experiment, as I could have wifhed, but 
could not procure: but if you can, you will 
oblige me to make the trials fo, as to fatisfy 
yourfelf and me, whether the agitation of 
the liquor be caufed immediately by the mo- 
tion of the air, or be communicated by the 
intervention of the tremblings of the veffel. 

An artift, famous for his fkill in making 
organs, anfwered me, that, at fome ftops of 
the organs, fome feats in the church would 
tremble. But becaufe I fufpetted by his re- 
lation, that the greatnefs of the found chiefly 
effected it, becaufe when that pipe, which 
they call the open diapafon, founds, the 
chair or feat, on which the organift fits, and 
perhaps the neighbouring part of the organ 
trembles; I fhall add, that I have divers 
times obferved certain founds of an excellent 
organ to make not only the feat I fate on in 
the church tremble under me, but produce 
an odd tremulous motion in the upper part 
of my hat, that I could plainly feel with my 
hands. And that, which makes me apt to 
believe, that this effect depends upon the de- 
terminate tone, rather than upon the loud- 
nefs of the found, is, that I have oftentimes 
felt, and diligently obferved, fuch a kind of 
motion in the upper part of my hat, upon 
the pronouncing of fome words in ordinary 
difcourfe ; in which cafe the effeét could not 
with probability be referred to the greatnefs 
of the found, but its peculiar fitnefs to com- 
municate fuch a motion to a body fo difpo- 
fed. 

Nor is it only in fuch fmall and yielding 
bodies, as hats and ftrings, that founds, that 
are not boifterous, may produce fenfible ef- 
fects; for, if they be congruous to the tex- 
ture of the body they are to work on, they 
may excite motions in it, though it be either 
folid or very bulky: of which I fhall here 
fubjoin a couple of inftances. 

AN ancient mufician afirmed to me, that, 
playing on a bafe viol in the chamber of one 
of his {cholars, when he came to ftrike a cer- 
tain note on a farticular ftring, he heard an 
odd kind of jarring noife, which he thought 
at firft had either been cafual, or proceeded 
from fome fault in the ftring; but having 
afterwards frequent occafion to play in that 
Jame room, he plainly found, that the noife 
he marvelled at was made by the tremulous 
motion of a cafement of a window, which 
would be made to tremble by a determinate 
found of a particular ftring, and not by other 
notes, whether higher or lower. 

To this firft inftance I fhall add the fe- 
cond, which, I confefs, I was not forward to 
believe, tiJl trial had convinced me of the 
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truth ; and I icrupled it the rather, becaufe, 
if the reflection of determinate founds fhould 
appear to proceed from the peculiar kind of 
tremulous motion, into which the parts of 
the refonant body are put, it may incline 
men to fo great a paradox, as to think, thar 
fuch a motion of the air, as our bodies do 
not feel, may produce a trembling in fo fo- 
lid a body, as a ftone-wall of a great thick- 
nefs, The experiment or obfervation itfelf I 
fhall give you in the fame words I fet it 
down fome hours after J made it, which 
were thefe. 

YesTeRDAyY I went to fatisfy myfelf of 
the truth of what had been told me by an 
ancient mufician, to whom I had been rela- 
ting, what I had obferved of the effects of 
fome determinate founds even upon folid bo- 
dies, and of whom J inquired, if he had 
met with any thing of the like nature: ta- 
king him along with me, I found, thar 
though the place be but an arch, yet it 
would not aniwer to all notes indifferently, 
when we ftood in a certain place, but to a 
determinate note, (which he afterwards told 
me was Ce fa ut a little Alatted,) to which 


‘note it anfwered very refonantly, and not 


fenfibly to others, which we made trial of, 
whether higher or lower than it: and (which 
added to the ftrangenefs) when I made him 
raife his voice to an eighth; as confonant as 
thofe two founds are wont to be in all other 
cafes, the vaulted arch did not appear to us 
affected with the note. The mufician added, 
that he had tried in moft arches all about the 
city, and could not find fuch a peculiarity in 
them, as being to be made refonant by all 
notes or founds indifferently, that were ftrong 
enough; and alfo, that as this arch for this 
hundyed years has been obferved to have this 
property, fo an ancient and experienced buil- 
der informed him, that any vault, that were 
exquifitely built, would peculiarly anfwer to 
fome determinate note or other, 


CHAP. VIII. 


OBSERVATION VII. 


Men look upon divers bodies, as having their 
parts ina fate of abfolute reft, when indeed 
they are in a forced flate, as of tenfion, 
comprefion, 8c. 


HIS obfervation will probably feem 
paradoxical ; .for when an entire bo- 

dy, elpecially if it be of a folid confiftence, 
and feem to be of an homogeneous or uni- 
form matter, appears to be movelefs, we are 
wont to take it for granted, that the parts, 
which that body is made up of, are pertectly 
at reft alfo. But yet this will fcarce be 
thought a reafonable fuppofition, if we do 
but rightly confider fome obvious phzenome- 
na, which may teach us, that whilit a whole 
body, or the fuperficies, that includes it, re- 
tains its igure, dimenfions and diftance vg 
other 
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other {table bodies, that. are near it, the cor- 
puicles, that compofe it, may have various 
and brifk motions and endeavours among 
themfelves. As when a bar of iron or filver, 
having been well hammered, is newly taken 
off of the anvil, though the eye can difcern 
no motion in it, yet the touch will readily 
-perceive it to be very hot; and, if you {pit 
upon it, the brifk agitation of the infenfible 
parts will become vifible in that, which they 
will produce in the liquor. Befides, when 
the lath of a crofs-bow ftands bent, though 
a man do neither by the eye nor the touch 
perceive any motion in the fpringy parts ; yet, 
if the ftring be cut or broken, the fudden 
and vehement motion of the lath, tending to 
reftore it to the figure it had before it was 
bent, difcovers a fpringinefs; whence we 
conclude it was before in a ftate of violent 
compreffion, And though the ftring of a 
bent bow do likewife appear to be in a ftate 
of reft; yet, if you cut it afunder, the new- 
ly made extreams will fly from one another 
fuddenly and forcibly enough to manifeft, 
that they were before in a violent ftate of 
tenfion. And on this occafion I could add 
divers inftances taken not only from the 
works of art, but thofe of nature too, if 
they did not belong to another paper: but 
one fort of obfervations it will be proper to 
fet down in this place; becaufe in thofe al- 
ready mentioned, the bow and ftring were 
brought into a violent ftate by the meer and 
immediate force of man. I fhall therefore 
add, that there are divers bodies, in which, 
though no fuch kind of force appears to have 
antecedently acted on them, we may yet 
take notice of a ftate of violent compreffion 
or extenfion, and a ftrong endeavour or ten- 
dency of the parts, that to the eye or the 
touch feem at reft, to fhrink or to fly out; 
and this endeavour may in fome cafes be 
more laiting and more forcible, than one 
would eafily fufpec&t or believe. But exam- 
ples of this kind you muft not expect that I 
fhould give you out of claffick authors, 
fince in them it is like you have not met 
with either an inftance or a conjecture to this 
_ purpofe ; but fome few things, that I tried 
-myfelf, and fome others, that I learnt by in- 
quiry from fome tradefmen, whom I judged 
likelieft to inform me, I fhall briefly ac- 
quaint you with. 

I nave fometimes obferved myfelf, and 
have had the obfervation confirmed to me 
by the ingenioufer traders in glafs, that a 
glafs, that feemed to have been well baked, 
or nealed, (as they call it,) would fometimes, 


many days or weeks, or perhaps months, af- 


ter it is taken from the fire, crack of its own 
accord; which feems for the moft part to 
happen upon the fcore of the ftrong, but un- 
equal, fhrinking of the parts of the glafs, 
And the glafs-men will tell you, that if they 
‘take their glaffes too haftily from the fire, 
- not allowing them leifure to cool by degrees, 
they will be very apt to crack. But I re- 
member, that, to fatisfy fome ingenious men, 

I devifed a way of exhibiting a much more 


quick and remarkable phenomenon of that 
kind. Having made then, by a way I elfe- 
where teach, a flat lump of metalline glais, 
two or three or four times as thick, as an or- 
dinary drinking-glafs, I obferved, as [ ex- 
pected, that, though it had been melted in a 
very gentle fire, its very fufible nature need- 
ing no other; and though it were removed 
but very little from the fire, it was fo difpo- 
fed to fhrink upon a fmali degree of refrige- 
ration, or rather abatement of heat, that, 
before it was fenfibly cold, it would ‘crack 
with a noife in fo vehement a manner, thar, 
notwithftanding the ponderoufnefs of the 
matter, which had been purpofely laid upon 
a level, parts of a confiderable bulk, weigh- 
ing perhaps fome drams, would fly to a not 
inconfiderable diftance from one another. 
And this experiment I took pleafure to make 
more than once. And if you will be con- 
tent with an inftance, which, though other- 
wife much inferior, may not be unwelcome, 
for its being eafily and readily made, I fhall 
offer you one, that I have often repeated. 
Take a piece of copper, (if the plate be 
thick, it is fo much the better,) and having 
throughly brought it to a red or white heat 
among, kindled coals, take it from the fire, 
and when it begins to cool a little, hold it 
over a fheet or two of white paper, and you 
will perceive good ftore of flakes to fly off, 
not without fome little noife, one after the 
other, and fometimes perhaps as far, as the 
farthermoft edges of the paper; which flakes 
or fcales feem, by their brittlenefs and colour, 
to be but parts of the furface of the metal 
vitrified by the vehement action of the fire, 
and afterwards by a too ‘hafty refrigeration 
fhrinking fo violently, as to crack and leap 
from one another, like the contiguous parts 
of the ftring of a viol or other mufical in- 
ftrument, that breaks by the moifture of the 
air. And on this occafion I fhall add, that 
having afterwards inquired of an expert ar- 
tificer, that made metalline concaves, about 
the fhrinking of his mixtures of metals, he 
confeffed to me, that he ufually obferved 
them to fhrink upon refrigeration. And the 
like I myfelf have obferved in iron of a 
great thicknefs, and purpofely fitted to a 
hollow body of metal, which it would not 
enter when it was ignited, though it would 
when it was cold. But to fhew you by a 
notable inftance or two, both that metals 
may fhrink, and that they may do fo with a 
very confiderable force, I fhall add, chat I 
found by inquiry, that the lately mentioned 
artificer, after he had made fome large con- 
caves of an unfit mixture of metals, and 
having removed them from the. fire, had 
been very careful to keep the cold air from 
them, left they fhould cool too haftily ; ob- 
ferved yet, to his great lofs, that, when they 
came to be further refrigerated, they would 
(perhaps after three hours) crack with a great 
noife, though this metalline mixture were 
perchance harder than iron, and. three or 
four times as thick as common _looking- 
glaffes. But the misfortune of another 
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tradefman afforded me a yet more confiderable 
phenomenon, For this excellent artificer, 
whom I often employ, and with whom I was 
a while fince difcourfing of thefe matters, 
complained tome, that having lately caft a 
kind of bell-metal upon a very ftrong folid 
inftrumeht of iron of a confiderable fuperf- 
cial area, though the metal were fuffered in a 
warm room to cool, from about eight o’clock 
on Saturday night till about ten or twelve 
on Monday morning, and were then (which 
is to be noted) confiderably hot to the touch ; 
yet it cooled fo far, that, fhrinking from the 
iron, that would not fhrink with it, the bell- 
metal cracked in divers places with noifes 
loud as the report of a piftol, though the 
metal, he affirmed to me, was an inch and 
an half, or two inches thick. And the fame 
perfon fhewed me a large cylinder of iron, 
about which, for a certain purpofe, a coat of 
bell-metal had been caft fome days before; on 
which (bell-metal) there was a crack near 
one ehd made by the coldnefs of the iron, 
though the thicknefs of the bell-metal, as 
near as I could meafure it, exceeded an inch, 
and: (as the workman affirmed) an inch and 
a quarter. 

Nor is it only in fuch mixtures as bell- 
metal, which, though very hard, may be 
very brittle, but even ina metal, that is mal- 
leable when cold, that the like phanomenon 
may be met with, as I have been affured by 
another ingenious artificer, of whom I in- 
quired, whether he had taken notice of the 
fhrinking of metals; who affirmed to me, 
that having had occafion to caft about’a cy- 
linder of iron a ring or hoop of brafs, he 
found, to his trouble, that, when the metal 
began to cool, the parts fhrunk from one to 
another fo, as to leave a gaping crack, which 
he was fain to fill up with foder quite crofs 
the breadth of the ring, though this were 
above an- inch thick. 

I sHovtp not, Pyropbilus, have in this 
chapter entertained you with more experi- 
ments of others, than of my own, if I had 
the conveniency of living near founders of 
metals, as the tradefmen had, whofe obferva- 
tions I have recited, and whofe fincerity in 
them I had no caufe to queftion; and’ both 
their experiments and mine feem to teach, 
that a body may be brought into a ftate of 
tenfion, as well by being expanded and 
ftretched by the aétion of the fire upon the 
minute parts, as by the action of an external 
agent upon the intire body. And, to {peak 
more generally, the ftate of violent contrac- 
tion and compreffion may not unfitly be illuf- 
trated by a bow, that is bent. For, as the 
bow itfelf is brought to a ftate of compref- 
fion by the force of the archer, that bent it ; 
fo by the elaftical force of the bent bow 
the-ftring is brought into a violent ftate of 
tenfion, as may be made evident by the cut- 
ting off the ftring in the middle ; for then 
both the bow- will fly fuddenly outwards, 
and: the parts of the ftring will fwiftly and 
violently fhrink from one another, And, ac+ 
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cording to this doétrine, the effect of other 


bodies upon fuch, as are thus brought into, 
what men call a preternatural ftate, is nor to 
be judged barely according to ufual meafures, 
but with refpect to this latent difpofition of 
the patient: as, for inftance, though the 
{tring of a violin not {crewed up will not be 
hardened by the vapours, that imbue the air in 
moift weather ; yet a neighbouring firing of 
the fame inftrument, though perhaps much 
ftronger, being fcrewed up, and thereby 
{tretched, will be fo affeéted with thofe va- 
pours, as to break with noife and violence. 
fo when one part of a piece of glafs is made 
as hot as can be, without appearing difcoloured 
to the eye, though a drop or twoof cold water 
have no effect upon the other part of the 
fame glafs, yet if it touch the heated part, 
whofe wonted extenfion (as I have elfewhere 
proved) is altered by the fire, that vehemently 
agitates the component particles, the crack- 
ing of the glafs will almoit always prefently 
enfue. - 

Ir againft thefe inftances it be alledged, 
‘that it is poffible-to affign another caufe of 
the feemingly fpontaneous breaking of the 
bodies mentioned in this chapter, than that 
which I have propofed, it will not much con- 
cern this difcourfe to examine the allegation; 
for, whatever the latent caufe of the pheno- 
mena may be, the maniteft circumftances of 
them fuffice to fhew, that bodies, which as 
to fenfe, are in a natural ftate of reft, may 
be in a violent one, as of tenfion, and may 
have, either upon the fcore of the contexture 
of the parts among themfelves, or upon that 
of fome interfluent fubtile matter, or fome 
other phyfical agent, a {trong endeavour to 


fly off or recede from one another ; and that, 


in divers bodies, the caufe of this endeavour 
may act more vigoroufly, than one would ea- 
fily believe: and this fuffices to ferve the 
turn of this difcourfe ; for I prefume, that a 


‘perfon of your principles will allow, that lo- 


cal motion muft be produced by local mo- 
tion, and confequently, that, without a very 
ftrong, though ie and unheeded one, 
fuch hard and folid bodies, as thick pieces of 
metal, could not be made to crack. 

I xnow not, whether I may on this occa- 


fion acquaint you with an odd relation I had 


from a very honeft and credible, as well as 
experienced artift, whom I, for thofe reafons, 
have feveral times made choice to deal with 
about precious ftones, and other things be- 
jonging to the jewellers and goldfmiths trades. 
For, confidering with him one day a large 
lump of matter, which contained feveral 
ftones, that he took for coarfe agats, and 


‘which were joined together by a cement, 


that in moft places was harder, than moft or- 
dinary ftones, I perceived, that there remain- 
ed divers pretty large cavities in this cement, 
which feemed to have contained fuch ftones 
as thofe, that yet made parts of the lump; 
upon which occafion he affirmed to me, 
that feveral of the {tones grew whilft they 
were lodged in thofe cavities. And when & 
told him, that though I had been long of 
an opinion, that ftones-may receive an incré- 

ment 
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ment after their firft formation; yet I did not 
fee, how any fuch thing appeared by thofe we 
were looking upon; he gave me in many 
words an account of his affertion, which I re- 
duced tothis; that the ftones he fpoke of, 
did, after they were firft'fornied; really tend 
to expand themfelves by virtue of fome prin- 
ciple cf growth, which he could not intelli- 
gibly deicribe; but that thefe {tones being 
lodged in a cement extremely hard, and 
therefore not capable of being forced to give 
way, their expanfive endeavour was rendered 
ineffectual, but not deftroyed: fo that when 
nfrerwards thefe {tones came to be taken out 
of the cement, wherein they were bedded, 
and to whole fides it is like they Were not ex; 
quifitely congruous, the compreffed ftones, 
having their fides now no longer wedged in 
by the harder cement, quickly expanded 
themfelves, as if it were by an internal and 
violently compreffed fpring, and would pre- 
‘fently burit afunder, fome into.two, and 
fomé into more pieces ; of which he prefent- 
ed many to his friends, but yet had referved 
fome, whereof he prefented me one, that I 
have yet by me, together with fome:of the 
mats, whofe cemenc I find to bear a better 
polifh than marble, and to be very much 
harder than it. And, in aniwer to fome 
queftions of mine, he told me, that he had 
taken up thefe ftones himtelf, naming the 
place to me, which was not very far off, and 
that he obferved all that he told me himfelf, 
and more than once or twice ; and that I need- 
ed not fufpect, as I feemed to do, that it was 
the ftrokes employed tp force the ftones out 
of their beds, that made them break : for, 
“befides that many of them, which (it feems) 
were not compreffed enough, did not break, 
feveral of thofe, that did, were taken out, 
without offering them any fuch violence, as 
that their burfting could with any probability 
be imputed to it. . 


CHAP. IX. 


OBSERVATION VIII. 


One main caufe, why fuch motions, as we fpeak 
of, are overlooked, is, that we are fcarce 
wont to take notice but of thofe motions of 
folid bodies, wherein one whole body drives 
away another, or at leaft knocks vifibly againft 
it ; whereas many effects proceed from the 
inteftine motions produced by the external 
agent in and among thé parts of the fame 
body. 


HIS obfervation is like to be much 

more readily underftood, than granted ; 
and therefore I fhall offer by way of proof 
the following experiments. ; 

We caufed in a large brafs ftop-cock the 
moveable part to be nimbly turned to and 
fro in the contiguous cavity of that part, that 
was made to receive it, in that part of the 
inftrument, that is wont to be kept fixt. And 

-Vou, IV. 


though this motion-of the key were made 
only by the bare hand; yet in a fhort time the 
mutual attrition of the contiguous parts of 
the inftrument made {fo brifk an agitation in 
the other parts; that the incalefcence made 
the metal itfelf to fwell; infomuch that the 
key could no more be turned, but remained 
fixed, as if it had been wedged in ; fo that, 
to make it work as before; it was neceflary 
by cooling it to make it fhrink a little, and 
fo. take off the mutual preffure of the key, 
and the other part of the ftop-cock. Nor is 
this to be looked on as a cafual experiment ; 
for, befides that it was made more than once, 
and is very analogous to fome other trials of 
mine; I found, that a maker of fuch inftru- 
ments complained to me, that he was feveral 
times forced to intermit his work, and plunge 
his inftrument in cold water, before he could, 
by grinding, adjuft the key to the cavity ir 
ought to fit. « 

I presume [I need not take notice to you, 
that this experiment confirms what I elfe- 
where mention of the dilatation of metals 
themfelves by heat; and therefore I proceed 


*to the next inftance. . 


Tuis is afforded by the known experiment 
of paffing one’s wetted finger upon the orifice 
of a drinking-glafs almoft filled with water. 
For, though the eye does not immediately 
difcern any motion, that, by reafon of the 
preffure of the finger, is made by one part of 
the glafs upon another ; yet, that a vibrating 
motion is thereby produced, may be argued 
by the dancing of the water, efpecia!ly that, 
which is contiguous to the preffed fides of the 
glafs, by which it is oftentimes fo agitated, 
that numerous drops are made to leap quite 
over, and others are toffed up to a good 
height into the air. And that there may be 
confiderable motions in the fides of the glafs, 
whilft it does not break in pieces, we may 
probably guefs by this; that in drinking- 
glaffes artificially cut by a fpiral line, both I 
and others have often found by trial, that 
a glafs being dexteroufly inverted and fhaken, 
the parts will vibrate up and down fo mani- 
feftly, as fometimes to lengthen the glafs, by 
my eftimate, a quarter of an inch or more ; 
and yet, the glafs being fet again upon its 
foot, it appeared, that it had not been hereby 
at all injured. | | 

TuatT two pieces of iron or fteel, by be- 
ing ftrongly rubbed againft one another, will 
at length acquire a temporary heat, is not 
hard to be believed ; but that an edged tool 
of hardened fteel fhould, by having its edge 


rubbed againft, have a manifeft and perma- . 


nent change made in its texture, you did not 
perhaps fufpect : and -yet, having had the 
curiofity to caufe fome metals, and particu- 
larly iron and fteel, to be turned by an ex- 


cellent artificer ; I learned partly by his ex- - 


perience, and partly by my own, that the 
edge of the fteel-tool, with which he by de- 
grees fhaved off the protuberant parts of the 
metal, would be fo heated and agitated, that, 
in no long time, if care were not taken to 


prevent it, the tool would be brought to a 
of 
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of bluithand yellowifh colours; and, perma- 
nently Jofing its former temper, would be- 
come fo foft, as to be ufelefs for its former 
work, unlc{s it were again artificially hard- 
enced : and therefore, to prevent the trouble 
of tempering his teols again, this artilt, 
from time to time, dipt it, when it began to 
grow too hot, into a certain liquor, which 
he affirms, upon much experience, to have a 
peculiar fitnets for that purpofe. 

Nor isit always neceffary, that the body, 
that makes the parts of an inanimate body 
work confiderably on one another, fhould be 
either very hard, or impetuoufly moved. 


For I remember, that having once by me 


fome fhort bars of fine tin, I refolved to try 
whether, meerly with my naked hands, 
(which you know are none of the ftrongeft 
or hardeft,) I could not procure a confider- 
able internal commotion among the parts ; 
and accordingly, laying hold on the two ends 
of the bar with my two hands, I flowly bent 
the bar towards me.and from me two or 
three times; and having by this means broke 
or cracked it in the midft, I perceived, as I 
expected, that the middle parts had cenfider-" 
ably heated each other. 

Wat ule may be made of this experiment, 
in the fearch of the hidden caufe of elafticity, 
would be lefs properly confidered in this 
place, than in another. But fince I have 
named that quality, I fhall take this rife to 
intimate, that if the reftitution of a fpringy 
body, forcibly bent, precced only (as fome 
learned moderns would have it) from the 
endeavour of the comprefied parts themfelves 
to recover their former ftate, one may not 
impertinently take notice of the elafticity, 
that iron, filver and .brafs acquire by ham- 
mering, among the inftances, that fhew, what 
in fome cafes may be done by a motion, 
wherein the parts of the fame body are, by 
an almoft unheeded force, put to act upon 
one another. But if {pringineis depend chiefly 
upon the pervafion of.a fubtile matter, as 
the Cartcfians would have it, then the in- 
{tances will properly belong to another fub- 
ject. 

§ Tue foregoing examples may alfo fuffice 
to make out (what 1 am unwilling to refer to 
another head) this fubordinate obfervation ; 
that men are more ufually, than juftly, pre- 
poffeffed with an opinion, that nothing con- 
fiderable is to be expected from the motion of 
a body againft another, unlefs the former do 
make a manifeft percuffion or trufion of the 
latter. But, becaufe this prepoffeffion efpe- 


.cially prevails in cafes, where the body, that is 


by friétion or attrition to affect the other, is 
itfelf foft or yielding,-I fhall on this occafion 
add a few inftances to remove this prejudice. 

Aw artift, eminent.for grinding of optical 
glaffes, confeffed to me, that fometimes, 
when he went about to polifh his broader 
claffes, though but upon a piece of leather 
{prinkled with puttee, that friction did fo 
heat or otherwife agitate the parts of the 
elafs, as, to his great lofs, to make it crack 
from the edge to the middle ; which feemed 


EFFECTS of 


the more ftrange, becaufe we fee, what in- 
tenfe degrees of heat glaffes will endure with- 
out cracking, if the fire be but gradually ap- 
plied, as this artift’s ‘glaffes muft have been 
gradually heated. 

Bur [ think it worth inquiry, whether in 
this cafe the whole work be performed by 
meer heat ; and whether there intervene nat 
a peculiar kind of motion, into which fome 
bodies are difpofed to be put by a peculiar 
kind of friction, which feems fitted to pro- 
duce in manifeftly fpringy bodies, and per- 
haps in’ fome others, (of which divers may 
be fpringy, that are not commonly taken to 
be fo,) fuch a vibrating or reciprocal motion, 
as may have fome notable effects, that are not 
wont to be produced by moderate heats, nor 
always by intenfe ones themfelves. The 
trembling of the parts of a drinking-glafs, 
and the vifible vibration of the long and‘ great 
ftrings of a bafe-viol, upon peculiar founds, 
may give fome countenance to this conjec-' 
ture ; and that in fome bodies there may be 
fuch a tremulous motion produced, by rub- 
bing them upon fo foft a thing as wool, or 
upon a piece of cloth, I tried by this experi- 
ment : 

We caft into a hollow veffel, very fmooth 
within, and of an almoft hemifpherical fi- 
gure, feveral ounces of good melted brim- 
{tone; and having fuffered it to cool, and ta- 
ken it out, the convex furface, as had been 
defired, came’ off well polifhed : then tais 
conveniently fhaped lump, which had (if I 
well remember) four or five inches in diame- 
ter, being brifkly rubbed in the fame line 
forwards and backwards, upon a cufhion or 
fome fuch woollen thing, in a place free from” 
other noifes, I could, by holding my ear to 
it, and attentively liftening, plainly hear a 
crackling noife made by the agitated parts, 
which continued a brifk, and, as I fuppofed, 
a vibrating motion for fome time after the 
friction was ended. 

Tuat there may be a confiderable com- 
motion produced among the internal parts of 
bodies, by rubbing them even againft foft 
bodies, I have divers times obferved, by the 
fulphureous fteams, that I could {mell, if, 
after having a little rubbed a lump of good 
fulphur upon my cloaths, I prefently held it 
to my nofe: which brings into my mind, 
that I have had the like effect from much 
harder and clofer bodies than fulphur, when 
they: were rubbed upon bodies, that were fo 
too ; for having purpofely taken hard ftones 
cut out of men’s bladders, and rubbed a cou- 
ple of them a little againft one another, they 
quickly afforded, as I expected, a rank {mell 
of ftale urine. 

Tuat diamonds themfelves will, by rub- 
bing upon woollen clothes, be made eleétri- 
cal, feems to argue, that even their parts are 
fet 2 moving: and that the commotion 
reaches ‘to the internal parts, I am the more 
apt to think, becaufe I have a diamond, 
that, if I rub it well and luckily againft my 
cloaths, will, for a little while, fhine or 
glimmer in the dark ; which is the fame 

phe- 
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phenomenon, that I elfewhere relate my/felf 
to have produced in the king’s larger dia- 
mond, by giving ir one brifk ftroke with the 
peint of a bodkin, where the light,. that pre- 
fently appeared in the gem, feemed not re- 
ferrible to any thing fo likely, as the fudden 
commotion made in the internal parts of that 
peculiarly conftituted ftone. 

Waar a peculiar modification of motion, 
diftin& from its degrees of impetus, may do 
in fluid bodies, we have formerly in this effay 
taken notice of : but, perhaps, it may be 
worth while to inquire, what kinds there are 
of it, and what effects they may have in the 
parts of folid bodies tnemfelves, For I have 
obferved, that though thofe ftones, that the 
Italian glafs-men ufe are very hard, and, if I 
_ mifremember not, have feveral times afford- 
ed me {parks of fire by collifion ; yet, by rub- 
bing them a litrle one againft aricther, I found, 
that fuch an agitation was made in their 
parts, as to make them throw out itore of 
toetid exhalations : and it is poffibly to the 
ftony ingredient that glafs owes the quality | 
have obferved in it, and elfewhere menti- 
oned, of emitting offenfive fteams, And ic 
is remarkable to our prefent purpofe, that 
though fo vehement an agitation of the parts, 
as is given to glafs by heat, when it is made 
almoft red-hot in the fire, does not make it 
fenfibly emit odours; yet barely by dexter- 
oully rubbing two folid pieces of glafs againft 
one another, one may, in a minute of an 
hour, make thofe fixed .bodies emit fuch co- 
pious fteams, as I found, not only fenfibly, 
but rankly, foetid ; though one would think 
thafe ftinking exhalations very indifpofed to 
be forced off, fince they were not expelled 


by the vehement fire, that the glafs long 


endured in the furnace, where it was kept 
melted. 
THERE are few things, that fhew better, 
both how the parts of inorganical bodies 
communicate their vibrating motions to one 
another, and how brifk thofe motions are, 
than that, which happens upon the ftriking of 
a large bell with a clapper or a hammer. For 
though the ftroke be immediately made: but 
upon one part, yet the motion thereby pro- 
duced is propagated to the oppofite, and 
the fucceffive vibrations of the {mall parts do, 
even in fo folid and clofe a body as bell-metal, 
run many times round ; as may appear by the 
durableneis of the ringing noife, which feems 
plainly to proceed from the circularly fuccef- 
five vibrations of the parts, which, unlefs 


they brifkly tremble themfelves, can {carcely. 


be conceived tq be fitted-to give the air that 
‘tremulous motion, whofe effect on the ear, 
when the firft and loud noife made by the 
percuffion is paft, we call ringing.. And 
this motion of the parts of the founding bell 
may be further argued by this ; that if the 
finger, or fome‘other foft body, be laid upon 
it, the found will be checked or deaded, and 
much more, if a broad ftring, though of a 
foft fubftance, be tied about it. And not 
only an attentive ear may often make us guefs, 
that the ringing found is produced by a mo- 


tion propagated circularly in the bell, but this 
vibrating motion may fometimes be alfo felt 
by the tremulous motion communicated by 
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the trembling parts of the bell to the finger, . 


that is warily applied to it. Thatthis motion 
paffes in a round from one fide of the bell 
to the other, feems manifeft by the great dif- 
ing, that may be obferved in a found bell, 
and in a cracked one ; where yet all] the mac- 
ter and the former figure are preferved, only 
the intirenefs or.continuity, which is neceffary 
to the circulation (if I may fo call it) of the 
tremulous. motion, is at the crack ftopt or 
hindered. And that the motion of the parts 
is very brifk, may be gueffed partly by what 
has been faid already ; but much more, if 
that be true, which, not only is traditionally 
reported by many, but has been affirmed to 
me by feveral artificers, that deal in bells, 
who averred, ‘as an experienced thing, that if 
a conveniently fized bell were bound about; 
any thing hard, with a broad ftring, and 
then ftruck with the ufual force, that it would 
otherwife bear very well; that percuffion 
would break it,. giving a diforderly check to 
the brifk motion of the parts of the bell, 
whereof fome happening to be much more 
(and otherwife) agitated than others, the 
force of their motion furmounts that of their 
cohefion, and fo produces a crack. 

But, in regard great bells are not eafy to 
be procured, nor to be managed, when one 
has accefs to them, I fhall add, that I took 
the bell of a large watch, or very fmall clock, 
made of fine bell-metal, which had no han- 
dle or other thing put to it, fave: a little bod- 
kin or fkewer of wood, whofe point we thrutt 
into the hole, that is ufually lett in the-middle 
of the bafis ; and this fharp piece of wood 
ferving for a handle to keep the bell fteady 
enough, we placed in the cavity of it, near 
the edges, (for that circumftance muft not 
be omitted,) fome black mineral fand, or, in 


want of that, fome fmall filings of fteel or - 
‘copper, or fome other fuch minute and folid 


powder, which yet muft not be too {mall; 
and then ftriking moderately with the key 
againft the fide of the bell, we obferved, (as 
we expected,) that, whilft it continued brifk- 
ly ringing, it made many of. the filings to 
dance up and down, and-fometimes to leap 
up, almoft like the drops of water formerly 


ference of found, efpecially in regard of ring-' 


mentioned to fkip when the brim of the. 


glafs was circularly preffed by the wetted © 


finger: which prompts me to add, that, 
having put a middle-fized drop of water (for 


‘in this cafe the quantity is a confiderable cir- 


cumftance) near the lower edge of the bell, 
it was eafy to make it vifibly tremble, and be, 
as it were, covered over with little waves, by 
a fomewhat brifk ftroke of the key on the 
oppofite fide. And this effect was more con- 
fpicuous, when a very large drop of water 


was placed near the edge on the convex fide - 


of a hand-bell, whofe clapper was kept from 
any where touching the infide of it, And to 
obviate their jealoufy, that, not having feen 


the manner of the above-mentioned mobon 
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of the fand, might fufpeét, that it was pro- ment had in a bell, that little exceeded an 
duced by the impulfe, which the bell, as an inch and half in diameter. 

intire body, received from the percuffion Anp here, Pyropbilus, I fhall put an end 
made by the key, we feveral times forbore to this rhapfody of obfervations, hoping, 
putting in the filings, till after the ftroke had that among fo many of them, fome or other 


o~? : : 
will be able to engage you, if not to conclude, 


been given; which {fatished the fpectators, 
‘that the dancing and leaping of the minute yet at leaft tofufpeét, that fuch local motions, 
as are wont either to be paft by unobferved, 


bodies proceeded from the fame briflk vibra- 


tions of the imal] parts of the bell, which, 
at the fame time ftriking alfo the atr, pro- 
duced a ringing found, which might very 
well, as it did, out-laft the fkipping of the 


filings ; the exceedingly minute particles of 
‘the air being much more eafily agitable, than 


the comparative grofs and heavy corpufcles of 
the powder, And this fuccefs our experi- 


or be thought not worth the obferving, may 
have a notable operation, though not, upen 
the generality of bodies, yet upon fuch as 
are peculiarly difpofed to admit it, and fo 
may have a confiderable fhare in the produc: 
tion of divers difficult pheenomena of nature, 
that are wont to be referred to lefs genuine, 
as well as lefs intelligible caufes. 
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HAT I may not be altogether 

: wanting to the expectation, that may 
have been raifed by a paffage in 

the advertifement prefixed to the 
foregoing effay, I fhall here fubjoin fome 
particulars, which perhaps will not be unwel- 
come to the readers, that occurred to my re- 
membrance, whilft I was, with a tranfient 


' eye, reviewing the heads of the paft difcourfe : 


but thefe paralipomena or fupplements will 
be but few, not only becaufe of my want of 
leif{ure to review the tract they belong to de- 
liberately, but alfo becaufe fome inftances, 
that might be here fubjoined, may be more 
opportunely brought in in other papers, 


To the third CHAPTER. 


H AT the motion of the air, that ac- 
companies founds, may be propagated 
2 ' 


.therefore recite in his own words, 
(fays he) Tauromenii Sicilia, quando AE tna% vi Pere 
cuffionis. 


. Saat me : . > Prop,.CX], 
urbem fere 30. milliaria a Tauromenio di 4 


to great diftances, and yet make confiderable 
impreffions on the bodies it finds there dif- 
pofed to admit its action, may be notably 
confirmed by a phenomen.I have met with 
in the learned mathematician Borellus, who 
relates it upon his own knowledge, and not 
undefervedly magnifies it; which I fhall 


mons eruptionem quandam effecerat propé Enham 
an- 
tent, tune vicibus interpolatis eruptiones ingen- 
tes ignis vorago efficiebat, grand: fono & ftre- 
pitu, &F tunc omnia Tauromenii edificia tre- 
more concutiebantur, in quo circumftantiam no- 
tatu dignifimam obfervavi ; {cilicet, quod domus 
9 edificia, que direété expofita erant profpecui 
ejufdem voraginis, vehementiffimé concutieban- 
tur; relique verd domus, que confpettu vora- 
ginis privabantur, fatis lente && leniter tremo- 
rem efficiebant, Upon which matter of fact 
he thus argues : Profetto, fi bujufinodi ota 

abhus 


AderamBorellus 
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faétus fuiffet a concuffone et refilitione foli 
Tauromenitani, omnes domus aque concuffe furf- 
fent, et aquali tremore agitate, ita ut non 
poffit .confpetius voraginis tam infignem et evt- 
dentem inequalitatem tremoris procreare ; igt- 
tur neceffarid a tremore ejufdem aeris incuffo in 
parietibus domorum liberé percuffiones excipien- 
tum, agitatio illa eficiebatur. Videas bing, 
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a great number, that were wounded and 
maimed. But that part of the narrative, 
which comes home to our prefent purpofe, 
is delivered in thefe words : 

On a fudden the fatal fhip burft, with fuch ramiam 
a horrid crafh, as if the very fky had rent Stead. de 
afunder, Heaven and Earth had charged one 20 2ege 


another, and the whole machine of the earth big? Be 


(infers he) quanta foni ad 30 millarium ai- 
fantiam efficacia fit. ‘* Borel. de vi percyffio- 
<< nis prop. CX. has thefe obfervable words: 
<¢ I was at Zauromenium in S1cily, when the 
‘© mountain of Aina broke out near Enna, 
<° a town diftant about thirty miles from 
Tauromenium ; whilft the gap did fend out 
now and then, with a great noife, fire 
and flame, all the houfes of Zauromenium 
were fenfible fhaken ; and it was obfervable 
that fuch houfes, as looked direétly to- 
wards the gap, were moft of all agitated ; 
thofe that looked otherwife fhaking more 
flowly. Upon which matter of fact he ar- 
gues thus: had this trembling been oc- 
cafioned by the fhaking of the ground of 
Tauromenium, all the houfes had been 
equally fhaken, fince this inequality of 
motion could not be afcribed to their dif- 
ferent fituation: hence then we mutt 
needs conclude, that this agitation was pro- 
duced by the imprefficn of the air upon 
the walls of the houfes, which demon- 
{trates to us the great efficacy of a found, 
though at thirty miles diftance.” 
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To the fifth CHapTreER 


HAT motion may be propagated far, 
T through bodies of differing natures, may 
be inferred from what is mentioned in this 
chapter, efpecially about earthquakes: but 
becaufe it may reafonably be fufpected, that 
the active matter, which produces thofe ftu- 
pendous motions, is difperfed into divers 
places, and may be of confiderable extent; I 
fhall here fubjoin, out of the eloquent Fa- 
mianus Strada, an inftance, which is much 
the moft memorable to my purpofe, that I 
emember to have met with in hiftory, to 
manifeft to how great an extent a motion 
excited in a very narrow compafs, perhaps 
but a very few fathom fquare, may be pro- 
pagated through differing mediums, and one 
of them as folid asearth. This famous shifto- 
rian then having defcribed a ftupendous 
work, that had been with great fkill and care 
made by the prince of Parma, to keep the 
city of Antwerp, which he clofely befieged, 
from being relieved by the river Scheldt, 
(which, though not broad, is deep) proceeds 
to relate, that an engineer, who was a great 
mafter in his art, having undertaken to de- 
{troy this great work with a veffel (which I] 
think we may call a floating mine) fraught 
with gunpowder, fireworks, &c. performed 
if with fo tragical a fuccefs, that fome Spa- 
nifh officers, that were prefent, reckoned eight 
hundred to have been killed outright, befides 
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itfelf had quaked: for the ftorm of ftones,chains 
and bullets being caft out with thunder and 
lightning, there followed fuch a flaughter, as 
no inan, but that actually it happened, could 
have imagined. The caftle, on which the in- 
fernal fhip fell, the pile-work of the bridge 
to St. Mary’s fort, that part of the naval 
bridge next the caftle, foldiers, mariners, 
commandets, a great number of cannons, 
armour and arms; all thefe this furious 
whirlwind {wept away together, toffed in the 
air, and difperfed as wind doth leaves of 
trees. The Scheldt, prodigioufly gaping, was 
firft feen to difcover its bottom, then fwel- 
ling above the banks, was even with the ram- 
piers, and overflowed St, Mary’s fort above 
a foot. The motion of the panting earth 
[N. B.] extended its force and fear above 
nine miles. [If he means the miles of that 
country, or Dutch leagues, they amount to 
thirty-fix Englifh miles,] There we found 
{tones, and that very great ones, as grave- 
{tones, and the like, a mile off the river, 
{truck into the ground, in fome places, four 
palms, 


To the fixth CHAPTER. 


OspservarTion. I. 


Wit is delivered in this chapfer 
about the operation of founds and 
animals, particularly that which is mention- 
ed (p. 264.) about the effect of mufick upon 
ferpents at Grand Cairo, may be not only con- 
firmed, but exceeded by a ftrange relation, 
that I had from a perfon of unfufpected cre- 
dit; which narrative having appeared to me 
fo confiderable, as well to defervea placeamong 
my Adverfaria, I fhall fubjoin that part of 
it, which concerns our prefent fubject, in the 
words, wherein I find it fet down. 

Sir 7. C. a very candid and judicious tra- 
veller, favouring me yefterday with a vifit, 
told me, among, other remarkable things re- 
lating to the Zaft Indies, (which countries he 
had curioufly vifited) that he, with divers 
European merchants had feen, (and that, if 
I miftake not, feveral times) an Indian, who, 
by many, was thought to be a magician, that 
kept tame ferpents of a great bulk ; and that 
when the owner of them played upon a mufi- 
cal inftrument, thefe ferpents would raife 
themfelves upright into the air, leaving upon 
the ground but three or four inches of their 
tail, upon which they leaned for their fup- 

ort. He added, that at the fame time, 
that they erected their bodies, they alfo 
ftretched and lengthened them in a ftrange 
Aaaa and 
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and frightful manner ; and whilft they were 
thus flender, they were taller than he, or 
any man of ordinary flature. But that, which 
appeared to him the moft wonderful and fur- 
prifing, was, that they manifeftly feemed to 
be very much affected with the mufick they 
heard ; infomuch that fome parts of the tune 
would make them move to and fro witha 
furprifing agility, and fome other parts of it 
would caft them into a pofture, wherein 
they feemed to be half afleep, and, as it 
were, to melt away with pleafure. 


To the fixth CHAPTER, Pp. 264. 
OevservaTion I. 


PR Ecaufe the truth, even of the principal 
} effects of the biting of the tarantula, has 
of late been publickly called in queftion, I 
was glad to meet with an ingenious traveller, 
that in Calabria or Apulia was himfelf bitten 
by one of thofe venomous infects ; and 
though it were but flightly, yet the effects 
he felt in his own body, and thofe greater 
ones he faw produced in other perfons, that 
were more unhappily bitten, brought credit 
to the main of what fober writers affirm of 
the fymptoms and cure of that poifon. And 
the learned, ce. 


To the feventh CHAPTER, p.265. 


UCH of what is delivered in this 

chapter, and elfewhere, about the ope- 
ration of air or invifible fluids (whofe mo- 
tions affeét not the touch) upon congruous 
folids, may be confirmed by that notable ex- 
periment, which has been publifhed in an 
elegant difcourfe by the learned Morhofus ; 
about a Dutch wine-feller in Amfterdam, by 
name Nicolaus Petterus, who having found 
the tone or note peculiarly belonging to a 
large bellyed drinking-glafs, fuch as the Dutch 
call Romer, and many here call Rhenifh 
wine-glaffes, would, by accommodating his 
voice exactly to that tone, and yet making 
it loud and lafting, make the veffel, though 
not vifibly touched, firft tremble and then 
burft, which it would not do, if the voice 
were, though but a little, too low or too 
hich. This notable experiment has been 
feen by many virtuofi, both before and fince 
he publifhed it. And the very ingenious 
writer, as he paffed through London, not only 
related it to me, but very civilly offered me 
farther fatisfaétion, if I could furnifh him 
with a Romer, which I was very forry, that 
where we then wee, was not to be pro- 
cured. 


To the eighth CHaPTeER. 
OspservaTion I. 
iG may add probability to fome things de- 


livered in this chapter, and in divers other 
paflages of this treatife, if ] here recount a 
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ftrange phenomenon, that came into my me- 
mory, whilft I was running over thofe parts 
of this difcourfe. 

THe phenomenon, in fhort, was this: ha- 
ving met with divers pieces of tranf{parent 
glafs, which I had reafon to think to be of a 
texture or temper very differing from ordi- 
nary glafs, I thought fit to try, whether fome 
of them were not far more f{pringy and brittle 
than their thicknefs would make one expect. 
And accordingly, though I found feveral, 
wherein the experiment would not fucceed, 
efpecially if their figure were not convenient, 
yet with fome others I had very good fuc- 
cefs, and particularly with fome, that weie 
fhaped almoft like the fharper end of the 
neck of a retort: for though thefe pieces of 
glafs were much thicker than fuch necks are 
want to be, being perhaps fix or feven times 
as thick, as common drinking-glaffes; yet I 
more than once made the trial fucceed fo 
well, that, by obliquely {cratching them, or 
tickling them, if I may fo fpeak, on the in- 
fide with the head or point of a pin, they 
would forcibly burft into many pieces in my 
hand. In which furpnfing phanomenon, 
the matter of the glafs feemed to contribute 
fomething to this odd effect of fo languida 
motion, but much lefs than the texture, or 
tenfion, it obtained by the peculiar way of 
ordering it in the fire and the air, 


To the eighth CHapTeER. 
OxsservaTion If. 


O fhew, that the fufpicion I mention 
B myfelf, a little before the end of this 
chapter, to have had, that the breaking of 
the ftones there fpoken of might poffibly be 
produced or promoted by fome impreffions, 
remaining after the ftrokes employed to force 
the ftones of their beds, was not altogether 
without ground ; 

I space here obferve, that it need not feem 
incredible, that faint ftrokes and attritions 
may leave more lafting and operative motions 
among the infenfible parts, even of compact 
and folid bodies, than one would readily 
imagine : for I have feveral times found, fome- 
times by obfervations defignedly made, and 
fometimes by undefigned accidents, that, ha- 
ving caufed fomewhat thin veffels of glafs, 
efpecially urinals, to be diligently made clean 
with fand mixed with water, to loofen or 
grate off the foulnefs, that adhered to the 
fides of the veffel; though the vefiels, after 
having been thus made clean, did not appear 
to have received the Icaft injury, and would 
continue very intire perhaps for feveral hours, 
yet after that time they would, of them- 
felves, break with noife, and thereby become 
unferviceable for the future. But though 
this happened to many urinals, yet becaufe 
to more others it did not, it feemed probable, 
that the diffilition depended chiefly upon the 
peculiar texture of the glafs in this or that 

veffel ; 
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vefftl, whether acquired by a mixture of the 
ingredients, that was not uniform enough, 
or made in a due proportion, or elfe by the 
too hafty refrigeration of the veffel, efpe- 
cially if it chanced, as is not very unufual, 
to be cooled more haftily in one part than 
another. 


To the ninth CHapTeER, p. 269. 


OBSERVATION I. 


Ecaufe there are divers gems, particularly 

thofe tranfparent ones, that are red or 
blue, that are much harder than iron or fteel, 
it may much ftrengthen the proof of our 
eighth obfervation, if I here relate, that a 
jeweller to a great princefs anfwered me, 
that when he polifhed fapphirs, rubies, and 
fome forts of other hard gems, upon his 
mill, they would feem, when attrition had 
made them very hot, to be all on fire, like 
fo many little coals ; and that each of them 
had the light it afforded tinged with a co- 
lour proper to the ftone; fo that the ruby 
gave a red light, the fapphir a bluc, &e. 
And I remember, that inquiring of a fkilful 
cutter of diamonds and polifher of gems, 
whofe cuftomer I had been, about fome con- 
jeCtures I had concerning things belonging to 
his profeffion, he anfwered me, that fome- 
times, when he polifhed certain ftones, efpe- 
cially rubies, that were pretty large and per- 
haps not thick, he could plainly perceive, 
that the ftone gaped at and near the edge, 
as if it were begun to be cracked; which 
fign admonifhed him to make hatte to flac- 
ken the motion of the mill, left the ftone 
fhould abfolutely burft ; which if it did nor, 
he could not perceive any flaw in it, when it 
was throughly cold; but, which was {trange, 
it appeared as entire as ever, He added, in 
confirmation of what he had faid of the in- 
tenfe heat, that gems would fometimes acquire 
by attrition, whilft they were in polifhing, 
that having lately given by this means too 
great a degree of heat to an oriental topaz, 
(which fort of that gem is very hard,) it 
cracked upon the mill, infomuch that one 
part of it quite feparared from the reft, and 
{poiled the ftone in the capacity of a gem; 
as a proof whereof he had laid it afide for 
me, and would needs make me accept it as 
a curious, though not an ufeful, thing. 


To the nineteenth CHAPTER. 


OBSERVATION II. 


! O confirm, what has been faid in the 

eighth obfervation to fhew, that flow 
and infenfible inteftine motions of the parts 
of a body, that feem quiefcent, may be very 
cperative, chance afforded me a notable in- 
{tance, which was this. I had, to preferve a 
liquor, from which I expected a curious expe- 
riment, inclofed it in a ftrong vial, to whofe 
neck a thick glafs ftopple was but too exqui- 
fitely adapted. This veffel I fet upon the 
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edge of a window, in a high and fecure 
place, that it might not be moved. There 
it continued many months, or, if I miffe- 
member not, above a year; and the liquor 
was of fuch a nature, that if any body had, 
though but for a few moments, taken out the 
ftopple, I could eafily difcover it. But, after 
all this while, one day, that I was fitting in 
my Clofet, at a good diftance from the place, 
in which the vial ftood, I heard a loud and 
brifk noife, almoft like the report of a piftol, 
and then perceived, that fomething came rol- 
ling to my feet: I haftily took it up, and 
found it to be the thicker and larger part 
of the ftopple of my vial, which of itfelf 
had flown off, leaving the remaining part fo 
clofely and ftrongly adjufted to the neck, 
which ferved it for a kind of focket, that I 
could by no means pull it out thence. At 
this accident I was not a little furprized, 
confidering the thicknefs of the folid glafs, 
and that it had ftood fo long unmoved, and 
that the bigger and heavier part of the ftop- 
ple broke off from the other with fuch vio- 
lence, and was carried from it by inviffble 
motors to fo great a diftance: which feemed 
the more ftrange, becaufe there was no fha- 
king nor treading in the room, that could 
put the parts of the glafs into motion, there 
being no body prefent but myfelf, who was 
fitting quietly and ftudying. 


To the ninth CHAPTER. 


OBSERVATION III. 


O confirm what I have in the eighth 
obfervation and elfewhere delivered 
about the latent motion of parts, that may 
be in a body not only quiefcent but folid, I 
fhall here add a ftrange inftance, which was 
afforded me by a diamond, belonging to an 
ingenious merchant of that fort of gems, 
who brought many fine ones out of the Eaf- 
Indies. For having, at the diamond-mine 
itfelf, purchafed, amongft other ftones, that 
grew there, a rough diamond, that he va- 
lued at about a hundred pounds, and had 
well confidered when he bought it; coming 
to look over his purchafe again once more, 
about ten days or a fortnight after, he was 
much furprized to find, to his great lofs, that 
this diamond had of itfelf cracked in fevera! 
places, and fo became of little or no value, 
but as it was a rarity: and indeed I could 
not without wonder fee fo fair and hard a 
{tone fo oddly fpoiled with cletts, that feem- 
ed to penetrate fo very deep, that it was 
gueffed it would not be very difficult to pull 
the parts of the ftone afunder, And on this 
occafion he told me, that he had admired 
this accident at firft, much more than he did 
afterwards ; for complaining of it to divers 
merchants‘and jewellers, that he met with in 
thofe parts ; he was told, that though it fel- 
dom happen, yet it was no fuch wonderful 
accident, the like misfortune having befal- 

len others as well as him. 
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AN 


EXPERIMENTAL DISCOURSE 


Of fome UNHEEDED 


C A U 


S E $8 


OF THE 


INsaLuBRITYy and SaLusBrity of the AIR, 


BEING 


A Part of an intended NatTurat History of AIR. 


The PREFACE. 


AVING heretofore had occafion to 

draw together, under certain heads, 

divers unpublifhed obfervations and 
experiments of my own, and fome of other men 
by way of memorials for a natural hiftory of 
the air ; I thought fir, by more largely treat- 
ing of two or three of the fubjects diftinctly 
mentioned in my fcheme of titles, to give a 
famplar or fpecimen of what may be done 
upon the other heads of the defigned hiftory. 
Upon this account I treated fomewhat large- 
ly of the falubrity and infalubrity of the air, 
as a fubjeét, which for the importance of it 
to men’s healths and lives, I thought deferved 
to be attentively confidered, and have its 
caufes diligently inquired into. And having 
obferved, that among the fix principal caules 
of the healthfulnefs and infalubrity of the 
air; namely, the climate, the foil, the fitua- 
tion of the place, the feafons of the year, 
the reigning winds and contingencies (whether 
more or leis frequent) and efpecially fubter- 
raneal fteams: having I fay obferved, that 
among thefe caufes there was one, viz. the 
laft named, about which I thought I could 
offer fomething, that I had not met with in 
the books of phyficians, that treat of it; I 
was thereby invited to fet down my thoughts 
and obfervations by way of conjectures, which 
I was made to believe would appear uncom- 
mon, and would not prove ufelefs. Thefe 
obfervations and reflexions I referred, for clear- 
nefs and diftinétion’s fake, to four propofitions: 
but when I had gone thorough the three firft, 
and made fome progrefs in the fourth, being 
hindered by divers avocations to make an 


end of it, I laid by the whole difcourfe in a 
place, which I thought a fafe one; but when 
afterwards I had fome opportunity to difpatch 
what remained, I found all the diligence I 
ufed to retrieve the entire manufcript unfuc- 
cefsful. At this furprizing accident I confefs 
I was fomewhat troubled ; becaufe, whatever 
may be thought of the difcurfive part of 
thofe papers, the hiftorical part contained di- 
vers matters of fact, that I did not meet 
with in books, nor can now diftinétly remem- 
ber, and will not perhaps be lighted on by 
even phyficians, or fuch naturalifts, as derive 
their knowledge only from them. It is upon 
this confideration, that having afterwards met 
with many papers, that belonged to moft 
parts of the unhappy difcourfe, I thought fit 
to put them together in the beft order I 
could, that I might not lofe what might give 
fome light to fo important a fubject as the 
theory of difeafes. And this courfe J the ra- 
ther pitched upon, becaufe, before the papers 
about the falubrity of the air, I miffed two 
other of my manufcripts, whereof the for- 
mer contained a collection of medicinal things 

and the fecond a defence of the mechanical 
way of philofophizing about natural things 

as it refpects religion, And I remembered, 
that having formerly loft a manufcript I was 
much concerned for, I purpofely made a 
noife of it; whence I fuppofed the plagiary 
would conclude himfelf unable to make it 
pafs for his: and in effect the book was in 
a while after privately brought back; fo that 
I found it laid in a by-place, where I had be- 
fore as fruitlefly as carefully fought it, 
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An EXPERIMENTAL Discourse of fome unheeded 
Causes of the INsaALUBRITY and SALUBRITY 


of the AIR, &. 


‘ HE fixth and laft thing, upon 
é which the falubrity and infalubrity 
of the air depends, is the impregna- 
tion it receives from fubterraneal effluvia. 
And though this be a caufe not wont to be 
- much heeded by phyficians themfelves; yet 
I take it to be oftentimes one of the moft 
confiderable in its effects. 

Te effluvia, that pafs into the air, may 
be diftinguifhed into feveral forts, according 
to their refpective natures, as‘ has been elfe- 
where fhewn: wherefore I fhall now only 
take notice of the differences, that may be ta- 
ken from place and time; upon which ac- 
count we may confider, that fome of them 
arife from the cruft Gf I may fo call it) or 
more fuperficial parts of the earth; and others 
have a deeper original, afcending out of the 
lower parts, and, as it were, bowels of the 
terraqueous globe. And to this difference 
taken from place I muft add another, per- 
haps no lefs confiderable, afforded by time ; 
which difference relates chiefly to the fecond 
fort of fteams newly mentioned, 

Or the fubterraneal effluvia, fome are al- 
moft conftantly or daily fent up into the air, 
and thofe I therefore call ordinary emiffions ; 
and others afcend into the air but at times, 
which are not feldom diftant enough from 
one another, and thofe I cal! extraordinary 
emiffions; whether they come at ftated times, 
and fo deferve the title of periodical, or elfe 
uncertainly, fometimes with far greater, 
fometimes with far fmaller intervals, and fo 
may be called fortuitous or irregular, But 
though I thought it might render what I am 
about to fay more clear, if I made and pre- 
mifed the two foregoing diftinétions, yet be- 
caufe in many cafes nature does not appear 
follicitous to obferve them, but at the fame 
time imbues the air with fteams referrible to 
divers members of thefe diftinétions; I thall 
{cveral times, though not always, take the 
liberty to imitate her, and confider the efflu- 
via of the terraqueous globe in the more 
general notion, that they are fo. 

{ Know it is frequently obferved, and 
ufually granted, that marrifh grounds and 
wet foils are wont to be unhealthful, becaufe 
of the moift and crude vapours, that the 
ftagnating waters fend up too copioufly into 
the air. And on the other fide, dry foils 
are, becaufe of their being fuch, generally 
looked upon as healthy. Nor do I deny, that 
thefe obiervations do moft commonly hold 
true, But yet I think, that befides what can 
be juftly afcribed to the moift vapours, or 
dry exhalations, we have been {peaking of ; 
in many places the healthfulnefs and infalu- 
brity of the air may be afcribed to other forts 
of effluvia from the foil, than thofe, that act 
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merely, or perhaps principally, as thefe are 
either moift or dry. 


ProrosiTion I. 


*~O deliver my thoughts about this mat- 
ter fomewhat more diftinétly, I thall 

lay them down in the four enfuing obferva- 
tions or propofitions, whereof the firft fhall 
be this: It feems probable, that in divers 
places the falubrity or infalubrity of the air, 
confidered in the general, may be in good 
part due to fubterraneal expirations, efpeci- 
ally to thofe, that I lately called ordinary 
emiffions, For in fome places the air is ob- 
ferved to be much more healthy, than the 
manifeft qualities of it would make one ex- 
pect: and in divers of thefe cafes I fee no 
caufe, to which fuch a happy conftitution 
may more probably bé afcribed, than to 
friendly effluvia fent up from the foil into the 
air; which particles, either by promoting 
tran{piration (that great inftrument of health 
and recovery ;) or by hindering the produc- 
tion, or checking the attivity, of morbific 
ferments; or by mortifying or difabling 
fome noxious particles, that would otherwife 
infeft the air; or by other ways, that I thall 
not now {tay to enumerate; may not a little 
contribute to keep the bodies of thofe, that 
live in that air, in that regular and defirable 
{tate we call health. I know indeed, that 
it is generally thought, and often true, thac 
mineral bodics do fend up exhalations, hurt- 
ful not only to plants, but to men; but 
when we mean fubterraneal things indefinite- 
ly, though men are wont to look upon 
them but flightly under a general confufed 
notion, we employ a word more comprehen- 
five, than moft men are aware of, there be- 
ing a great variety, as well as multitude of 
bodies, that nature has lodged in her dark 
ftore-houfes under the furface of the earth: 
and of thefe differing forts of bodies, though 
it is probable, that the greateft part are fuch, 
mice effuvia are unhealthful to men, yet 
there may be others, whofe emanations may 
be friendly to him. I have known it obfer- 
ved, that over fome tin-mines in the weftern 
parts of Ezgland, not only trees, but far 
more tender plants, as grafs, are wont to 
profper and flourifh; and (if I much mifte- 
member not) I have feen verdant trees grow- 
ing juft over a vein of another fort of mine- 
ral, that lay near the furface of the earth: 
and it is likewife obfervable about thofe, that 
conftantly dig in thofe tin-mines, that they 
do not lead a fhort and fickly life, as in 
many others, but arrive at a great and vi- 
gorous age. And an ancient poffeffor of 
fome of thefe mines being afked by me, 
Bbbb whether 
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whether amonelt the otherwift differing ex- 
Lalations, that afcended into the air, he did 
not find a difference as to {mell, bad or good; 
he anfwered, that though moft of thofe vi- 
fible fumes had a {mell, that participated 
enough of fulphur or bitumen to be offen- 
five, yet fome others were fo far from being 
ungrateful, that they were well fcented. 
sind, on this occafion, I remember, that not 
long fince a friend of mine and another 
virtuofo being partners in a chargeable at- 
tempt to difcover a mine, in digging deep 
for it, they accidentally broke into a vait 
{ubterraneal cavern, into which becaufe the 
diggers would not venture to defcend, one of 
thefe curious gentlemen caufed himfelf to be 
let down, and there found the air very tem- 
perate and refrefhing, and that he long 
breathed it with delight; and on the floor, or 
joil (which reached farther than he could dif- 
cover) he found many and various minerals, 
moft of them embryonated, or imperfectly 
formed, and ftore of a kind of mineyal earth, 
whole {mell was fragrant and very pleafant, 
both in his judgment, and that of fome la- 
dies. And though, when fome of thofe mi- 
nerals were brought to me, a {mall lump of 
this earth, that was among them, had been 
kept fo long in the air, as to fpend moft of 
its Odoriferous particles, yet the {mell it ftill 
retained was, though but faint, yet pleaf- 
ing. 

Tuat from foffiles, that lie hid under the 
furface of the earth, and have a confiderably 
large ipread, there may afcend ftore of whole- 
fome effluvia into the air, feemed to me the 
more probable by what I noted at my laft being 
in Ireland ; where, being invited by a brother 
of mine to pafs fome time ina country houfe 
of his, to which there belonged a very large 
fheep-walk, that produced fhort, but excel- 
lent grafs ; I learned (and was eafily per- 
fuaded by fome things I took notice of ) that 
this place was juftly reputed very healthful : 
and this falubrity of the air, together with 
the fweetnefs of the grafs, fome circumftances 
invited me to afcribe to this ; that the foil 
was fuftained by a large tract of limeftone, 
which I fuppofed to emit continual exhalati- 
ons into the air; which conjecture will per- 
haps with the lefs fcruple be affented to, 
if Tadd, that it has been long and generally 
obferved, that, as far as the limeftone extends, 
that tract of ground makes the fnow, that falls 
on it, thaw or melt much fooner, than it 
does on the neighbouring lands. 

Arter I had made this obfervation, I 
mentioned it in difcourfe to an inquifitive per- 
fon, that had feen and been employed about 
feveral mines ; and I afked him, whether he 
had met with any thing of this kind: to 
which he anfwered me, that in Derbyfbire, at 
a place, which he named to me, he and others 
had obferved, thar a large tract of limeftone 
land was fo warm (as they fpeak) as to dif- 
folve the {fnow, that fell on it, very much 
fooner, than another great fcope of land, 
which was divided from it but by a glin, 


where the foil did not cover limeftene, but 
freeftone. 

AFTERWARDS difcourfing of this fubjcé& 
with an ingenious perfon, that had vifited 
the Hungarian and Bohemian mines ; he told 
me, that during his ftay among the former, 
he often walked abroad with the overfeer of 
them, a famous and experienced mineralilt, 
who delighted to breathe the frefh morning 
air upon fome hills abounding with minerals ; 
that his guide made him obferve, that when 
they were over a tract of land, that afforded 
much of that noble ore (which by a Germa: 
name he called Rof-gulden ertz) he found 
the {mell to be pleafing, and the air refrcth- 
ing: and whereas,’ in paffing over fome 
mines, he found himfelf molefted by offenfive 
fumes, he felt no fuch effe@t, when he was 
upon that fcope of ground, under which 
there lay veins of cinnabar, or, if you pleafe, 
a mine of quick-filver ore : and his antienc 
guide told him, that next the Roft-gulden ertz 
before-mentioned, the foil containing thefe 
cinnabarine veins, was that, whofe incumbent 
air was the molt eligible for pleafantnefs and 
falubrity. And I the lefs wonder, that in 
fome places the fubjacent foMles fhould im- 
pregnate the air with wholefome effluvia, be- 
caufe I remember I had the curiofity to ride 
many miles, (though in the depth of winter, ) 
to {ce a fcope of ground, that was famous for 
a good pottery ; where, befides many other 
mineral earths, that I took notice of, there 
was a pit or groove, that reached, if I mit- 
take not, fifteen or twenty foot beneath the 
furface of the ground; whence they dug up 
a kind of white clay fo richly impregnated 
with fubtile and noble parts, that it afforded 
a chymift or two of my acquaintance (for I 
had myfelf no opportunity to diftill it) good 
{tore of a fubtile fpirit of a volatile and fa- 
line nature, which, upon trial, they highly ex- 
tolled for its cordial and other virtues in 
phyfic ; and which, by fome peculiar me- 
chanical trials I made with it, I concluded to 
abound with a volatile falt, not unlike that 
of urine or hartfhorn, And fince by this in- 
ftance we fee, that fome unfufpected foffiles 
may be enriched with medicinal and fugitive 
falts and {pirits ; it may reafonably be fup- 
pofed, that thefe afcending into the incum- 
bent air may highly conduce to the falubrity 
of it. And the curiofity I have had to exa- 
mine chymically fome boles, and other bo- 
dies, which are wont to be unregardedly 
comprized under the confufed notion of 
earths, makes me fufpect, that there may be 
far more fpecies of jalubrious foffiles, than 
many have yet taken notice of, 

But peradventure you will much the more 
eafily admit in general, that fubterraneal, 
tracts of great extent may fora very long time 
fend up into the air copious expirations, not 
difcernible by any of our fenfes, nor com- 
monly fufpected to be found in that body, if 
you pleafe to confider with me (what I do 
not remember to have been taken notice of to 
this purpofe) that the common air we live 
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in, and breathe, does always abound, and 
for many ages has been impregnated, with 
the copious magnetical effluvia of the earth ; 
which our induftrious Gééert, and after him 
fome learned Jefuits and others, have proved 
to be a great, though faint magnet ; and 
whofe emanations, as they conftantly ftream 
through the air, I have elfewhere by parti- 
cular experiments fhewn to be capable of 
paffing through the pores of glafs itielf, and 
ating almoft inftantaneoufly, and yet mani- 
feftly, upon bodies hermetically fealed up in 
it. But though from what has been faid it 
may be inferred, that it is not improbable the 
jalubrity of the air in fome places may be 
chiefly, or at leaft in part, due to the whole- 
fome expirations of fubterraneal bodies ; yet, 
generally fpeaking, the air is depraved, in 
far more places than it is improved, by be- 
ing impregnated with mineral expirations, 
And indeed, befides that among the mine- 
rals known unto us, there are many more 
that are noxious, than that are wholefome ; 
the power of the former to do mifchief is 
wont to be far more efficacious, than that of 
the latter to do good; as we may guefs by 
the fmall benefit men receive in point of 
health by the effluvia of any mineral, or other 
foffile, known unto us, in comparifon of the 
great and fudden mifchief, that is often done 
by the expirations of orpiment, {andarach, 
and white arfenick ; for though that fold in 
fhops is factitious, being made of orpiment 
fublimed with falt, yet it is found natural in 
fome Hungarian and other mines. On 
which occafion I remember, that the ingeni- 
ous perfon lately mentioned to have with his 
guide talcen the air upon the hills of that mi- 
neral country, anfwered me, that, when his 
guide and he walked over fome veins of thefe 
noxious minerals, he met with feveral odo- 
rous fteams, which, though differing from 
one another, agreed in this, that they were 
all offenfive to him ; and particularly fome 
of them by their unwelcome fharpnefs, and 
others by giving him a troublefome difficulty 
of refpiration. I will not here urge thofe 
fulphureous fteams, that fo fuddenly deprive 
dogs of fenfe and motion, in the neapolitan 
Grotta di Cani ; becaufe there the exhalations 
are too much included, and, as it were, pent 
up : but it is very proper to alledge for my 
prefent purpofe the Aorni or Averni, which 
are mentioned by good authors to be found, 
fome in Hungary, and fome in other coun- 
tries ; for in thefe places thee afcend out of 
the earth fuch noxious and plentiful exhala- 
tions, as kill thofe animals, that draw in the 
air they infcét ; and fome of them are able to 
precipitate even the birds, that fly over the 
caverns, that emit them. But there are a 
multitude of places, where it isnot fo manifeft, 
that hurtful exhalations afcend into the air, 
and yet they really dofo; there being in ma- 
ny places whole tracts of land, that near the 
furface of the earth abound with marchafiti- 
cal minerals, as thefe do with a fharp vitrio- 
late falt, which, together with the ill condi- 
tioned fulphur, that they alfo plentifully con- 
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tain, afcend into the air, and render it corro- 
five. On which occafion I remember, that, 
for curiofity’s fake, I took fome Engelith fhin- 
ing marchafite, and caufed a pound of it to 
be diftilled in an earthen veffel with a good 
fire; by which means, notwith{tanding its 
drynefs, I obtained two or three {poonfuls cf 
a limpid liquor, that fmelled very ftrongly, 
hke that, which the Helmontians call gas /ul- 
phuris; and which appeared manifeftly to be 


of an acid nature, both by the tafte, and by 


it’s readily corroding and diffolving’ unbeat= 
en coral, even in the cold, to mention here 
no other tryals, that I made with it. And the 
mineral afforded me, together with this li- 
quor, about an ounce and three quarters of 
inflammable fulphur, part whereof afcending 
(as may be gueffed) in the form of very agile 
corpufcles, thefe faften themfelves all about 
to the infide of the receiver, and there com- 
pofed divers thin coats, or films, as it were, 
of fulphureous matter fticking to one ano- 
ther ; which at their firft taking off, and for 
fome time after, might be bent or folded like 
leaves of paper, but afterwards harden in the 
air. Miuneralifts, and fome other good au- 
thors, mention divers places, as abounding 
with marchafitical foffiles; but I am apt to 
think they are far more common, than is vul- 
garly taken notice of ; for I have met with 
them, where one would little expect them. 
And though in England all our vitriol (which 
is now plentifully vended into foreign parts) 
be made of vitriolate ftones, or bodies, that 
pafs for ftones ; yet that is not true, which 
our mineralifts are wont thence to conclude, 
that there is no other vitriolate or marchafi- 
tical matter in Exgland: for a famous dealer 
in foffiles having found a mine, which he 
knew not what to make of, and therefore 
carefully concealed, addreffed. himfelf to me, 
becaufe, he faid, he knew I would not betray 
or fupplant him ; and having at his defire ta- 
ken a private view of what he had difco- 
vered, I prefently found it to be a vein, that 
Jay at fome depth under ground, and ran 
along (how far I know not) like a vein cf 
metalline ore, (and for fuch, upon that ac- 
count, he miftook it) confifting of a black 
and heavy ftuff, which, upon a few eafy trials 
I quickly found to be of a vitriolate nature ; 
infomuch that, fomewhat to my wonder, J 
was able to make it yield in few hours {tore of 
pure vitriol, without any troublefome or ar- 
tificial preparation. . 


Proposition II. 


It is probable, that in divers places fome ende- 
mical difeafes do mainly, or at leaft in part, 
depend upon fubterraneal fteams, 

U NDER the name of endemical difeafes, 

21 do not comprife thofe only, that are 
very peculiar to this or that country ; as the 
plica is faid to be to Poland, (whence it re- 
ceives its name of Polonica ;) or an odd kind 
of cholick in one part of France, (from 


which it is called Ja Colique de Poitou ;) but 
alfo 


alfo chofe, that are more rife in fome countries, 
than in moft others 3 fuch as agues in Kent, 
and in that part of Effex they call the Ziun- 
vreds ; the confumption (though that be an 
ambiguous name) in Luzland, whence tfo- 
reign pnyficians call it the Tabes Anglica ; 
and fluxes of the belly in Zreland, where they 
are fo rife, as commonly to pafs under the 
name of the country difeafe. 

Tuat thefe endemical, or (if we may fo 

call them} topical diftempers, do in many 
places proceed from fome exceffive heat, 
moifture, or other manifeft quality of the 
air; from bad diet, vulgar intemperance, 
and other caufes, that have little or no con- 
nexion with fubterraneal reeks, I readily 
grant: but, that in fome places the ende- 
imical difeafe may either be principally caufed, 
or much fomented, by noxious effuvia, I 
am inclined to fufpect upon the following 
grounds. , 
- a. THERE are fome places, in which the 
endemical difeafe cannot be probably imputed 
to any manifeft caufe; as he may perceive, 
that fhall confider, how often it happens, that 
the caufes, which are affigned of fuch difeafes, 
if they were the true ones, muft produce the 
like diftempers in many other places, where 
yet it is notorious, that they are not ende- 
mical. 

2. Tuat fubterraneal bodies may fend up 
copious fleams, of different kinds, into the 
air, has been already made out. 

3. Ir has been alfo fhewn, that the mat- 
ters, that fend up thefe effuvia, may be of a 
Jarge extent. And, J remember, on this oc~ 
cafion, that I have fometimes obferved, and 
that in more countries than one, a whole 
tract of Jand, that abounded with minerals of 
one kind ; and within no great diftance, as 
perhaps a mile or a league, another large 
tract of land, whofe fubterraneal part a- 
bounded with minerals of a very differing 
fort. 

4. We have alfo above declared, and it is 
highly probable from the nature of the thing 
irfelf, that thofe copious fteams (faline, ful- 
phureous, arfenical, antimonial, &c.) that 
impregnate the air, may very much conduce 
to make it hurtful to a human body, in the 
way requifite to produce this or that deter- 
minate difeafe ; as I not long fince related 
from the chymift, that vifited the Hungarian 
mines, that in fome places he found the reeks 
afcending from them into the air (though in 
an elevated place, and expofed to the winds) 
make him, as it were, afthmatical, and give 
him a troublefome difficulty of refpiration. 
And here let me add an obfervation, which 
perhaps will not be thought fit to be flighted 
by phyficians; namely, that fome parts of 
the fubitance of the air (for I fpeak not of 
its heat, coldnefs, or other fuch qualities) do 
not only affect human bodies, or at Jeaft ma- 
ny individuals among them, as they are ta- 
ken in by refpiration, but as they outwardly 
touch the fkin; and the fkin being (as I 
have elfewhere fhewn) full of pores, and 
*"-@ nerhans of different fizes and figures, 
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thofe corpufcles, that get inat them, may have 
their operation, even upon the moft inward 
parts of the body. To make this more 
clear and probable, becaufe it is a thing of 
importance, I defire thefe things may be ob- 
ferved. 

1, Txuat when I fpeak of the air, I do 
not in this place underftand that air, which I 
elfewhere teach to be more ftrictly and pro- 
perly fo called, and to confift of fpringy par- 
ticles ; but the air in its more vulgar and laxe 
fignification, as it fignifies the atmofpherc, 
which abounds with vapours, and exhalati- 
ons, and, in a word, with corpufcles of all 
forts, except the larger fort of {pringy ones ; 
and many of them may be fo fmali, and fo 
folid, or fo conveniently fhaped, as to get 
entrance at fome of the numerous orifices of 
the minute or military glandules of the fkin, 
or at other poresof it. Thus, though paper 
be not pervious to the uncompreffed claftical 
parts of the air, yet it may be eafily pene- 
trated by other corpufcles of the atmofphere ; 
for I remember I have, for curiofity’s fake, 
prepared a dry body, out of a fubftance be- 
longing to the animal kingdom, which, being 
Japt up in paper, would, without wetting or 
difcolouring, or any way fenfibly altering it, 
pafs in a trice through the pores of it in fuch 
plenty, as to have not only a vifible, but a 
manifeft operation on bodies placed at fome 
diftance from it. And though a bladder al- 
motft full of air, having its neck well tied, 
be held near the fire in various poftures, the 
elaftical air, though rarefied, or attenuated 
by the heat, will rather burft the bladder, 
(as I have more than once foundy than ger 
out at the pores, yet we have often made a 
certain fubftance, belonging to the mineral 
kingdom, that, if a bladder were wet or 
moift, (as the fkins of living men are wont 
to be) would readily pervade it, and have a 
fenfible operation, even upon folid bcdies 
placed within it. This experiment (that I 
can repeat when I will) is therefore the more 
confiderable to our prefent purpofe, becaufe 
in the bladder of a dead animal, the porofity 
may be well fuppoted to be much lefs, than it 
was in the animal when alive ; in which ftate 
the parts of the human body are much more 
perfpirable, than one would eafily believe ; 
partly becaufe of the heat, that is continually 
diffufed from the heart, and partly becaufe of 
the copious fteams, that are in perpetual mo- 
tion, and keep the parts warm, moift and 
fupple: and it is not to be pretermitted in 
our prefent inftance, that the bladder of urine 
confifts not of a fingle membrane, and is pro- 
bably of a ftronger texture, by reafon of the 
fubtile falt liquor it is inftituted to contain, 
than many other membranes of the body, or 
the epidermis, And this is the firft thing I 
would have noted. 

Tare next is, that whereas in the inftances 
newly recited, and fome others, that are by 
and by to be mentioned, the effeéts were 
produced. when the ambient air, impregnated 
with mineral carpufcles, had but a very fhort 
time (perhaps not many minutes) to worl: 

upon 
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upon the body expofed to it ;' in thofe coun- 
tries, that are very fubject to endemical dif- 
eafes, the inhabitants are wont to live all the 
year long, and perhaps during their whole 
life, expofed to the action of the vitiated air : 
and how much a far fhorter time will ferve, 
to make the corpufcles, that rove in the air, 
penetrate into bodies of no very clofe contex- 
ture, may be gueffed by the breaking even 
of the bigger itrings of lutes and viols, by 
the numerous (though invifible) vapours, 
that get into them in rainy weather; and 
much more by the effects of fuch vapours, 
when infinuating themfelves in {warms into 
the pores of a rope, they fhorten it fo forci- 
bly, as to enable it, by fhrinking itfelf, to lift 
up and keep fufpended confiderable weights, 
as I have elfewhere fhewn by trials purpofely 
rade. Thefe things may render it probable, 
that, though in a {mall compafs of time the 
noxious effuvia, that rove in the air, may be 
too thinly difperfed in it, to infinuate them- 
felves in any confiderable number at the pores 
of the fkin; yet, by reafon of the continual 
contact of the air, (efpecially as to the face, 
hands, and fome other parts) which may laft 
day and night for many months, or perhaps 
years, there may be opportunity for a con- 
fiderable number of morbific particles to infi- 
nuate themfelves into the cutaneous pores, 

3. Awnp thus having once got entrance, 
they may by the capillary veffels, that reach 
to, or terminate at the fkin, pafs on to fome- 
what larger veffels ; and fo may get into the 
maf{s of blood, and by its circulation be car- 
ried to all the parts of the body ; and fo be 
enabled both to deprave the blood, and other 
juices themfelves, and to gain accefs to any 
‘determinate parts of the body, which their 
peculiar fhapes, figures, €@c. qualify them 
to produce fome particular diftemper in. 
This whole doétrine may be made more pro- 
bable, by what experience fhews of the vir- 
tues of certain plaifters, efpecially mercurial 
ones, in diftempers, that are not at all, or at 
leaft are not chiefly cutaneous ; and (which 
comes more home to our argument) of the 
efficacy of periapta, and appenfa, fuch as 
piony-root, blood-ftone, lapis nephriticus, 
quick-filver in a quill, a dried toad in a cefnet 
bag, &c. whereof though many anfwer not 
the characters, that are wont to be given of 
them, yet fome of them experience has con- 
-vinced me to be of greater efficacy, than I ex- 
pected. And much more activity may be 
prefumed to be in divers noxious effluvia 
from fubterraneal bodies; as may be gathered 
from the effeéts of the mercurial girdles, that 
fome unwary perfons wear to cure the itch ; 
and from what I elfewhere relate of the fits of 
the cholick, often produced in a friend of 
mine by the effluvia of maffes of loadftone. 
And this laft example may ferve for a proof 
of another part of our hypothefis, by fhewing, 
that mineral effluvia may not only be noxious 
in’ a general way, but may produce this or 
that determinate difeafe. That arfenical ap- 
penfa, though much extolled by divers phy- 
ficians themfelves, and fold dear by empi- 

Vou, IV. 


ricks, as (if worn near the heart) wonderful 
amulets againft the plague, have (efpecially 
in fome perfons and circumftances) produced 
fome of the noxious effeéts of arfenical poi- 
fons, and particularly caufed in fome great 
faintnefs and difpiritednefs, -I find by the tef- 
timony of divers eminent phyficians. To 
which I fhall add a remarkable one, which 
may probably be referred partly to this third 
obfervation, as well as to what I lately deli- 
vered about the bad effeéts of mineral exha- 
lations breathed in with the air they vitiated : 
and I the rather mention this cafe, becaufe it 
is not only an edd one, but is a confiderable 
argument to fhew; that noxious mineral ex- 
pirations may manifeftly produce a determi- 
nate diftemper in ‘tnlikely parts of the body. 
The obfervation is this; I knew, and on 
fome occafions employed, a chymical labo- 
rant, that fancied, that he could make a rare 
medicine out of red arfenick, (as fome call 
what others ftile fandarach,) which is thought 
to differ little from common orpiment, fav- 
ing its being much higher coloured : this labo- 
rant then working long and affiduoufly upon 
this mineral, and rubbing it frequently in a 
mortar, came divers times to me, and com- 
plained of a difaffection he thence contracted 
in the organs of refpiration ; for which I gave 
him fomething, that happened to relieve him ; 
which encouraged him to complain to me of 
another diftemper, that, though not fo dan- 
gerous, did often very much moleft him; 
which was, that when he was very affiduous 
in the preparation of his fandarach, it would 
sive him great pains, and (if J mifremember 
not) fome tumours too, in his tefticles; and 
this, for aught I know, happened to him as 
long, as he was earneft about that procefs ; for 
the medicines, that had relieved him in his 
other diftemper, did not remove this; and I 
having occafion to go for a while into the 
country, found him gone at my return. It 
may ftrengthen the conjecture lately propofed 
of the poffible infinuation of effluvia, that rove 
in the air, at the pores of the fkin, if I add, 
that I have had the curtofity to enquire of 
more than one traveller, that had vifited the 
famous Pico of Teneriff (at whofe upper part 
there are found fcattered parcels of fulphur, 
and divers manifeft tokens of a vulcan) whe- 
ther the fulphureous fteams (that I fuppofed 
to be copious near the top of the mountain) 
did not work upon the filver money they had 
in their pockets, and difcolour it: to which 
he anfwered, that it was no uncommon obfer- 
vation to find, at men’s return from vifiting 
the top of the hill, that the money they car- 
ried about them was blackened, and that he 
himfelf had particularly obferved it to be fo : 
whith might eafily gain credit with me, who 
have divers times made a preparation of ful- 
phur, which, even in the cold, fends out ex- 
halations fo penetrant, that having, for trial’s 
fake, put fome pieces of coin (which ought 
not to be golden) into a leather purfe, they 
were able, and that not in very many minutes, 
to difcolour manifeftly the money, in {pite 
of the interpofition of the purfe, that con- 
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tained it. But I had a more confiderable in- 
(tance of the efficacy of the fulphureous ex- 
pirations of the Pico of Teneriff, by a fober 
perfon, that is one of the chief directors of 
the famous Eaft-Iudia Company of London ; 
who being queftioned by me about fome cir- 
cumftances of his journey to vifit the top of 
that flupendous mountain, anfwered me, 
that among other effects the fulphurcous air 
had upon him, (who is of a very fine com- 
plexion) he found, at his return to the bottom, 
that his light-coloured hair had manifeftly 
changed colour, and was in many places 
grown forked at the ends, Thefe obfervati- 
ons may make it probable, that mineral ex- 
halations may not only affect human bodies, 
as they are drawn into the lungs with the air 
they {wim in, but as they infinuate themfelves 
into the pores of the flkin. 

One confiderable objection I forefee may 
be made, againft the propofition I have been 
all this while endeavouring to render pro- 
bable ; namely, that it is fcarce conceivable, 
that in fo many ages, as endemical difeafes 
have afflicted fome countries, the fubterra- 
neal matter, to which I do in great part 
impute fome of them, fhould not be wafted 
and fpent. I might perhaps, on this occa- 
fion, move a doubt, whethcr we have had 
fiich continued accounts of the temperature 
of the air of all the countries, where dif- 
eafes are now endemical, as to know, that 
they have been always fo; and that fome of 
thofe difeafes have not been worn out here 
or there, and fome others have not of later 
ages begun to appear in this or that place : 
but contenting myfelf at prefent to have 
hinted this queftion, I fhali not itay to dif- 
culs it, but proceed to offer three things, by 
way of direct anfwer to the objection. 

1, Anp firft, I chink it very poffible, that 
divers fubterraneal bodies, that emit effluvia, 
may. have in them a kind of propagative, or 
felf-multiplying power. I will not here exa- 
mine, whether this proceed from fome femi- 
nal principle, which many chymifts and others 
afcribe to metals, and even to ftones, or 
(which is perhaps more likely) to fomething 
analagous to a ferment, fuch as in vegetables 
enables a little four dough to extend itfelf 
through the whole mafs; or fuch as, when 
an apple or pear is bruifed in one part, makes 
the putrified part, by degrees, to tranfmute 
the found into its own likenefs ; or elfe fome 
miaturative power, whereby an inanimate 
body may gradually admit of fuch a change, 
or acquire {uch qualities, as may be, in men’s 
eitimate, perfective of it, and perhaps give it 
a new denomination ; as anana’s in the In- 
dies, and medlars, and fome other fruits here 
in Europe, do, after they are gathered, ac- 
quire, (as it were, fpontaneoufly) in procefs 
of time, a confiftence and fweetnefs, and 
fometimes colour and odour, and in fhort 
fuch a ftate, as by one word we call maturity 
or ripenefs ; and fo fome metalline ores, and 
{ome mineral earths themfelves, have been 
obferved by mineralogifts, to acquire, in 
tract of time, fuch a change, as to afford 


fome metal or other body, which either it 
did not afford before, or at leaft did not afford 
fo copioufly, or fo well qualified. This I 
have purpofely made out in another paper; 
and the obfervation particularly holds as to 
nitre, which is thought to be the moft catho- 
lick foffile we have, and to be at leaft one 
of thofe foffiles, that do the moft plentifully 
emit efuvia into the air. 

2. Wuen I confider, that even in thofe 
mines, that are accounted deep ones, the {pades 
of men are not wont to reach to the ten thou- 
fandth part of the thicknefs of the earth 
between its furface and its centre, which yet 
is but its femi-diametre ; I cannot but con- 
fefs, that we know very little of the nature 
or conftitution of the lower part of the ter- 
reftrial globe; fince we know little or no- 
thing experimentally, of what lies beneath 
that, comparatively, very thin cruft or fcurf, 
(if I may fo call it) that human induftry has 
been hitherto confined to. And, upon this 
account, I do not think it abfurd to fufpect, 
that from the lower fubterraneal regions there 
may be, either continually, or periodically, 
emitted into the regions of mines (if I may 
fo call it) great {tore and variety of mineral 
exhalations, which may continually repair 
the lofs of thofe, that, from time to time, 
afcend out of the foffile region (as I may 
alfo call that of mines) into the atmofphere. 
But the things I could alledge to countenance 
this conjecture, muft not be infifted on in 
this place ; therefore I proceed to confider, 

3. Tuart bodies fo heavy, and confequent- 
ly fo abundant in parts of folid matter crouded 
together, as minerals and other foffiles are 
wont to be, may well be fuppofed capable, 
without deftructively wafting themfelves, to 
emit ftore of fuch minute particles, as efflu- 
via, for an exceeding longtime. This will 
be eafily granted by him, that fhall confider 
the particulars laid together in a {mall tract, 
that I purpofely writ, about the admirable 
fubtilty of effuvia; and it will be the more 
eafily believed, if it be confidered, how long 
fome load-ftones, fevered from their mine, 
have been kept in the air, without any nota- 
ble, or perhaps fo much as fenfible diminu- 
tion of their virtue. And this brings into 
my mind what an eminent phyfician, who 
was {killed in perfumes, affirmed to me about 
the durablenefs of an effluviating power, that 
was not natural to a metal, but adventitious, 
and introduced by art; for he affured me, 
that he had a filver watch-cafe, that had been 
fo well perfumed, that, though he ufually 
wore the watch in his pocket, ir continued to 
be well fcented fixteen years. The fame per- 
fon had a way of perfuming factitious marble 
quite through, whofe grateful {cent he afhr- 
med would laft exceedingly ; and of this 

erfumed marble he prefented me a ball, 
which having been fome months after gotten 
from me by a great lady, I was difabled from 
obferving the durablenefs of the fragrancy. 

I micuT perhaps be thought wanting to 
my caufe, if, before I difmifs the propofition 
I have been all this while difcourfing of, I 

fhould 
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fhould not obferve, that fubterraneal effluvia 
may contribute to endemica! difeafes, not 
only as they vitiate the air, that men breathe 
in, or are immediately touched by ; but as 
they may impregnate or deprave the aliments, 
that men feed upon, For firft, they do 
mingle themfelves with the water, which 
either men drink itfelf alone, (as is the cuf- 
tom with many nations, and of fome men in 
moft nations; ) or make of it their beer, 
ale, or other fa¢titious drinks, prepared of 
water and barley, oats, rice, €@¢, ‘That di- 
vers fprings and other waters are imbued 
with mineral corpufcles, may be judged by 
fome of the medicinal fprings: for, though 
divers acidule and therme afford good ftore 
of palnable fulphur or falt, yet all do not; 
and having purpofely examined a famous 
one, I could, with a pair of nice fcales, {carce 
difcover any fenfible difference at all between 
the medicinal water, and the common water, 
that was to be met with thereabouts: and 
that, which impregnated this, and which I 
found by trial on myfelf, and fome other 
bodies, enabled it to work very manifeftly 
like a mineral water, was a fort of corpuf- 
cles fo minute and fubtile, that if the bortles 
were not kept well ftopped, they would, in 
a fhort time, vanifh, and leave the liquor 
difpirited. Experience has affured me, that 
there are ways of making common water vio- 
lently and hurtfully operative upon human 
bodies, though its fenfible qualities would 
not make one fufpect any change in it; but 
the ill ufe, that bad men may make of fuch 
liquors, makes me forbear to exprefs myfelf 
more Clearly ; nor is it neceffary, that I fhould 
add any thing to confirm the propofed con- 
jeCture, fave what may be inferred trom thefe 
two particulars: the firft whereof is the fcarce 
at all fenfible change, that may be made in 
water, and fome other liquors, that are made 
ftrongly emetick by crocus metallorum, and 
by antimony vitrified without addition: and 
the fecond may be taken from thofe veri, 
whence there continually afcend fuch perni- 
cious exhalations, as in fome places intoxicate 
or kill even the birds, that fly over thofe 
poyfonous vents ; for if fuch exhalations, or 
even far lefs deadly ones, fhould (as they 
-may be reafonably fuppofed, fometimes to 
do) meet with either running or ftagnant 
waters in their afcent, there is little doubt 
to be made, but they will impregnate them, 
and make them noxious, And, on this oc- 
cafion, we may pertinently recall to mind, 
what I have formerly delivered about a place 
upon the borders of Lancafbire, where the 
water and mud of a ditch is fo copioufly 
impregnated with fubterraneal exhalations, 
(whether they be bituminous, fulphureous, 
or of fome unknown kind) that they may 
eafily be fired at the furface of the water or 
earth, and made to burn like a candle, as an 
ingenious man did, at my requeft, fuccefs- 
fully try. 

. Bur there is another account, upon which 
the effluvia of the lower parts of the carth 
may have a greater ftroke in producing of 


endemical difeafes; namely, as they mingle 
with the water, and other liquors, that are 
neceflary to the nutrition and growth of 
plants ; and, by depraving thofe juices, make 
the vegetables, that are nourifhed by them, 
unhealthy for the men, that eat them, or 
make drinks of them. And thefe noxious 
exhalations may be fuppofed in many places 
to impregnate the juices of the earth much 
more copioufly, than they do the running or 
{ftagnant waters lately {poken of ; becaufe the 
difficulty of pervading the earth in their 
afcent may fo long check them, as to make 
them very numerous in a fmall fpace, and 
perhaps make them convene into bodies fo 
far of a faline nature, as to be diffoluble ei- 
ther In common water, or fome other fub- 
terraneal liquor; by whofe help, as by vehi- 
cles, they may infinuate themfelves into the 
roots of plants, and be thence conveyed to 
other parts. Divers things might be alledged 
to keep this conjecture from being impro- 
bable, if I had leifure to infifton them; but 
I fhall now only mention two things, that on 
this occafion, come into my mind; the firft 
whereof is, that inquiring of a famous chy- 
mitt, who lived in a country abounding with 
mines of vitriol, whether he did not obferve, 
that the oaks growing over thern were more 
folid or heavy, than thofe trees are elfewhere 
wont to be; he anfwered me, that he did, 
and that the difference was remarkable: the 
other. is, that the parts of fome minerals, 
(probably by reafon of the fmallnefs and foli- 
dity of the corpuicles they confift of) are 
fy a of infinuating themfelves very plen- 
tifully into the pores of growing vegetables, 
without being really fubdued by what philo- 
fophers are pleafed to call the conco¢ting fa- 
culty of the plant; and, inftead of being 
affimilated by the vegetable, they retain their 
own mineral nature ; and upon the recefs or 
evaporation of the juice, that ferved them for 
a vehicle, may fometimes difcover their being 
mineral, even to an unaflifted eye; for I re- 
member I have feen a piece of a vine, that 
grew not far from Paris, which being bro- 
kerf, I perceived a multitude of the internal 
pores of the root, and, if I miftake not, part 
of the trunk alfo, to be ftuffed with corpuf- 
cles of a marchafitical nature, as mmanifenly 
appeared by their colour, and their fhining 
luftre, and alfo by their weight. 

THERE goes a tradition among learned 
men, that the leaves of vines, that grow in 
fome places of Hungary, whofe mines afford 
gold, are, as it were, gilt on the lower fide, 
by afcending exhalations of a golden nature. 
Whether this be true or no, I fhall not take 
upon me to determine; but I remember, that 
having made inquiry about the truth of it, 
of a very ingenious traveller, whofe curio- 
fity led him to vifit heedfully cthofe famous 
mines; he told me,. that he did not remem- 
ber he had obferved what is reported about 
the leaves of the vine; but he knew very 
well, that at Zockay, (a place, that affords the 
famoufeft wine of Hungary, and indeed the 
beft I have drunk) very many of the eae 
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of the grapes would appear gilt over, as it 
were, with leaf gold. To what has been 
already difcourfed may be added, that fince 
men are not wont to feed upon either beafts, 
or birds of prey, as carnivorous animals ufual- 
ly are, but upon fuch as live upon grafs or 
feeds, or other vegetable fubitances, and 
drink nothing but fair water; the noxious 
exhalations, that make vegetables and water 
unwholfome, may, by their means, have a 
yery bad influence upon fheep, cows, deer, 
pigeons, and other animals, that feed upon 
juch depraved vegetables, and drink fuch 
noxious waters; and confequently may be 
very hurtful to thofe men, that feed upon 
fuch animals, and may, by the depraved ali- 
ment they afford, determine them to an en- 
demical difcafe, fuch as that vitiated nutri- 
ment is fitted to produce. 

Peruaps it will not feem improper to 
add, on this occafion, that it is poffible, that 
in certain places the latent minerals may be 
of fuch a nature, as that their effluvia may, 
inftead of promoting, hinder the production 
ot fome particular difeafe, whether epidemi- 
cal or endemical, in the bodies of them, that 
inhabit thofe places. For, as phyficians ob- 
ferve, that the more manifeft morbifick caufes 
of fome fickneffts are quite contrary to thofe 
of others; fo J think it not improbable, that 
there may alfo be a mutual contrariety be- 
eween thofe latent morbifick caufes, that are 
fent up by fubterraneal agents: and therefore 
it need to be no wonder, if fome of thefe 
fhould either difable thofe, to which they are 
hoftile, or fhould at leaft work in human 
bodies a great indifpofition to admit their 
hurtful operations ; which methinks thofe phy- 
ficians and chymifts fhould eafily grant, who, 
with a boldnefs, that I do not applaud, pre- 
deribe amulets, wherein arfenick, or fome 
other poifonous drug is employed, as pre- 
fervatives from the plague ; againft which I 
doubt the chief fuccours they afford, pro- 
ceed from the confidence or fearlefnefs they 
give thofe, that wear them. But to return to 
our fubterraneal effuvia; fince there are di- 
vers whole countries, or leffer places, that 
are either altogether, or in great part, free 
from this or that particular difeafe; as in 
feveral parts of Scotland agues, efpecially, if 
I miftake not, quartans, are very unfre- 
quent; infomuch that a learned phyfician an- 
iwered me, that in divers years practice he 
met not with above three or four; and in fe- 
vera] large regions of the Eaft Indies, not- 
withftanding the exceffive heat of the cli- 
mate, the plague is very rare: fince (I fay) 
thefe things are fo, it jeems not alrogether 
improbable, that the fubterraneal fteams may 
contribute to this advantage, by impregna- 
ting both the air, the earth and the water, 
with corpufcles endowed with qualities un- 
friendly to thefe difeafes; which feems to be 
fomewhat the more credible, becaufe it has 
been obferved, that fome vaft tra€ts of land 
will neither breed nor maintain venemous 
creatures, as is undoubtedly believed of the 
whole kingdom of Jreland, where I confefs I 
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neither did fee any alive, nor met with any 
other that did; for as to fpiders, though they 
breed in that country, where I have feen 
many of them, and fometimes even upon 
Irifh wood, yet they are unanimoufly believed 
not to be poifonous there. And iome wri- 
ters tell us, how truly I know not, of fome 
other countries, to which they affirm the like 
privilege to belong. But there is one in- 
itance afforded us by Beguinus, who travel- 
led much to vifit mines, which, if it be ftrict- 
ly true, is very notable for my prefent pur- 
pole. Dignum admiratione eft, fays he, quod 
quamuis in vicinia Hydrie comitatus Glricienfis, 
ubi reperitur copiose 3, fingulis feré annis 
lues peftifera graffatur, illa tamen femper imi- 
munis ab bac manere Joleat, fdque virt pra- 
vtlte etatis fe obfervaffe, et a majoribus fuis 
accepiffe, mibi fantté confirmdrunt. “ It 1s 
‘* worthy our admiration, (fays Beguzzus ) 
“ that though in the county of Gloricia, 
«¢ where a great quantity of mercury is found, 
‘© the peft almoft every year raged, yet it is 
“ always free from the plague. And this 
« was confirmed to me by perfons of a very 
“¢ oreat age, who faid they had received it 
*¢ from their anceftors.”? To which I fhould 
add the teftimony of the learned Michael 
Mayerus, who pronounces the mercury to be 
an alexipharmacum again{t divers difeafes, and 
particularly the plague, if 1 did not fufpedct, 
by his way of mentioning this laft difeafe, 
that he borrowed his encomium of mercury 
from Beguinus. But however, what has been 
related has invited me to confider, whether 
there may not be fome virtue, as well as 
fome danger, in amulets of quickfilver, that 
are by many extolled againft the plague: but 
this only upon the bye. 


ProposiTion MIIi. 


It is likely, that divers epidemical difeafes are, 
in great part, produced by fubterraneal ef- 
fluvia. 


I AM very well aware, that divers difeafes, 
that extraordinarily invade great numbers 
of people at the fame time ; (and were there- 
fore by the Greeks called epidemical) may 
be rationally referred to mantfeft intempe- 
rateneffes of the air, in point of heat, cold, 
moifture, or fome other obvious quality ; 
and therefore the propofition fpeaks but of 
fome epidemical difeafes, and imputes thofe 
it fpeaks of to fubterraneal effluvia, not as 
total, but as partial, and fometimes as prin- 
cipal agents in the production of them. 

In favour of the propofed conjecture thus 
explained, I fhall offer two things to confi- 
deration. 

1. Anp firft, it feems not very improba- 
ble, that divers of thofe morbifick exceffes 
(efpecially if they be fudden) that are ob- 
jerved in the air, may proceed from the un- 
ufually copious afcent of hurtful exhalations, 
that mingle with the air, and diffufe themfelves 
through it. We are greater ftrangers, than 
we commonly take notice of; to the gash 

ranea 


of the Infalubrity and Salubrity of the Air. 


raneal part of the globe we inhabit : and if 
T had leifure, and choughe it neceffary, I could 
fhew, that there are a great many odd and 
furprifing things to be met with in the ftruc- 
ture and difpofition even of thofe parts of 
the earth, that lye but a little way beneath 
the furface of it, and partly have been, and 
partly may eafily enough be, actually pene- 
trated by the induftrious labours of men. 
And as for the deeper fubterraneal egions, 
we are fo much more unacquainted with them, 
that we are {carce fit fo much as to conjecture, 
how far they extend, or what kind of ma- 
terials they contain; and what is the grots, 
and (if I may fo fpeak) the mechanical fa- 
brick of the greater maffes, whether folid or 
fluid, they confift of : and leaft of all can we 
determine, what motions, whether periodical, 
or others, thefe maffes, or other portions of 
deeply lodged matter, may have. 

On fuch grounds as thefe 1 conceive it 
poffible, that among the many and various 
effluviating bodies, chat the terreftrial globe 
may conceal in its bowels, there may be fome, 
whofe reeks afcending plentifully into the air, 
may occafion in it an excefs of heat, cold, 
moifture, thicknefs, or fome other manifeft 
quality. So that fometimes (not to fay many 
times) even thofe manifeft intemperatenefies 
of the air, to which an epidemical difeafe is 
wont to be wholly imputed, (though perhaps 
not very juftly) may in part proceed from 
{ubterraneal bodies ; for I elfewhere fhew, 
that thefe, by their conflicts, or mutual ac- 
tions on one another, may excite great and 
fudden heats, and on that account fend up 
fuch copious fteams into the atmofphere, as 
may produce there fudden and exceffive heats, 
lightnings, thunders, &@c. And I fhall now 
add (what perhaps will appear fomewhat 
ftrange) that I think fudden and unfeafonable 
refrigerations of the air may proceed from 
the aétion of fubterraneal bodies upon one 
another: for trial purpofely made has in- 
formed me, that there are certain minerals, 
whereof fome may be employed in their 
crude fimplicity, and the other requires but 
a flighe preparation, fuch as it may have in 
the bowels of the earth ; which minerals 
being put together, will produce, by their 
re-action, an intenfe degree of cold, not only 
as to fenfe, but when examined by a fealed 
weather-glafs.. 

Tue changes of the air, that produce epi- 
demical difeafes, are fometimes fo great and 
fudden, that they cannot, in my opinion, 
with probability be imputed to the action 
of the fun or the moon, (which are caufes 
that act in too general, and too uniform a 
way, to have thofe particular and anomalous 
effects attributed to them) as probably as 
they may be to fubterraneal bodies, that often 
a&t with more fuddennefs and impetuofity, 
and without any regularity, at leaft that is 
known to us.. The difference we find: in 
. feafons, that bear the fame name, and fhould 
be alike in temperature, is oftentimes very 
great, and fometimes alfo very lafting. It is 
proverbially faid in England, that a peck of 
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March duft is worth a king’s ranfom; fo un- 
frequent is dry weather, during that month, 
in our climate. And yet in fome years, and 
particularly the laft, it was a rare thing to 
have a fhower either in Alarch, April or 
May. Sometimes in the month lait named, 
there are heats greater, than in the dog-days 
of that fame year; though ufually here in 
England, divers mornings of that month are 
cold, and fome of them frofty: and now 
and then I have obferved in the fame months 
and days, at no great diftance from one an- 
other, that the weather has been fultry hot, 
and has alfo produced a great {now. We 
have feen fummers like that, which is remem- 
bered for the fiege of Colchefter, that for al- 
moft the whole feafon were more dark and 
rainy, than feveral winters have been obfer- 
ved to be. To which purpote I remember, 
that when I was about to write the hiftory of 
cold, I was fain to watch a whole winter to 
find two or three frofty days, to make an ex- 
periment or two I had need of, that re- 
quired not a cold, that was either lafting or 
very intenfe. But inftances of this kind are 
fo obvious to thofe, that are at all heedful 
obfervers, that I may fafely pafs them by, 
and inculcate, that the fun, being in the fame 
figns, at the fame times of the year, it does 
not appear, how he fhould produce fo great 
a difparity of the temperature of the air in 
feafons of the fame denomination; (as the 
winters or the fummers of differing, and yet 
perhaps immediately confecutive years.) And 
therefore I do not fo much wonder, that many 
learned writers fly to aftrology for an account 
of thefe irregular phenomena, and afcribe 
them to the influences of certain ftars; not- 
withftanding what divers eminent philofo- 
phers, and fome great aftronomers too, have 
faid to prove the vanity of judiciary aftrology. 

IsHaxt not now ftay to difcufs the queftion, 
whether the ftars have any influence diftinét 
from their light and heat ; becaufe, my opi- 
nion about it being fomewhat peculiar, I. 
have difcourfed of it in a paper by itfelf. 
But this I fhall now fay,, that the fixed ftars 
being but general, and (if I may fo fpeak) 
indefinite agents, almoft unimaginably re- 
mote from us, it is nothing near fo likely, 
that fuch effeéts, as (befides that they hap- 
pen very fuddenly and irregularly) are often- 
times confined to a town, or fome other 
narrow compafs, fhould be produced by cer- 
tain ftars; as that they fhould be fo by fub- 
terraneal bodies, which are near at hand, of 
very various natures, and fubject to many 
irregular and differing motions, commixtures, 
re-aétions, and other alterations. I have 
known a great cold in a. day or two, invade 
multitudes in the fame city with violent, 
and, as to many perfons, fatal fymptoms ; 


-when I could not judge, (as others alfo did 


not) that the bare coldnels of the. air could 
fo fuddenly produce a difeafe. fa epidemical 
and hurtful: afid it appeared. the. more pro- 
bable, that the caufe came from undet ground, 
by reafon that it began with avery troublefome 
Of: : 
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Tuat there may be many fubterraneal 
bodies, which by their commixtures may 
produce a judden heat, will be eafily gran- 
ted by thofe, that know, (what J elfewhere 
purpofely make out) that there are fubter- 
raneal menitruums, and are acquainted with 
chymical operations, fuch as the great effer- 
vefcence made, when oil of vitriol is put 
upon filings of iron, or fpirit of nitre upon 
butter of antimony: to which I might add 
many other of the like kind, that I have 
tried; as when fpirit of nitre is put upon 
filings, either of iron, copper or tin, or upon 
crude quickfilver; which I fhall content my- 
felf to have named,- becaufe I have another 
inftance, that comes clofer to our prefent pur- 
pofe. For whereas I have fhewn above, that 
there is in many places great ftore of marca- 
fital matter beneath the furface of the earth, 
and fometimes very near it; J fhall now add, 
that I have purpofely tried, that putting a 
little fpirit drawn from nitre, (with which 
falt the earth in many places abounds) or a 
little oil of vitriol, upon powdered marca- 
fites (which, being hard ftones, are more diffi- 
cultly wrought upon, than many other fub- 
terraneous marcafitical bodies of a loofer tex- 
ture) there prefently enfued a ftrong re-action 
between the liquid and the folid bodies, 
whereby was produced much heat, not with- 
out vifible fumes, and ftrongly {cented, 
though not vifible, .exhalations. And fuch 
kind of odoriferous effluvia were emitted 
upon the putting a little fpirit of falt upon 
our powdered marcafites. And becaufe ful- 
phur is a mineral, that (either pure, or copi- 
oufly mixed with others) is to be plentifully 
met with in the bowels of the earth, and in 
many places burns there; I fhall add, that I 
have found acid fpirit of fulphur (made the 
common way) to work fenfibly upon marca- 
fitical matter hard enough coagulated. An 
experienced German chymift relates, that in 
fome parts of his country he met with vitriol 
{tones, or marcafites, that, by the action of 
mere common water refting a competent 
time upon them, will grow fo hot, as to en- 
able the liquor to retain a fenfible heat, 
when it had paffed a pretty way from them. 
And, as I elfewhere fhew, that many acci- 
dents may occafion the breaking out of wa- 
ters, or the change of their courfe in fubter- 
raneal places; fo that common water may 
produce in a very fhort time confiderable de- 
grees of heat in mineral bodies, may appear 
by mixing with two or three pounds of fine 
powder of common brimitone a convenient 
quantity, (for now I remember not well how 
much I took) of filings of iron; for this 
mixture being thoroughly drenched with com- 
mon water, did ina fhort time grow intenfe- 
ly hot, and fend up fuch a thick {moke, as 
_ good quicklime is wont to do, whilft men 
flack it with water, 

Ir is obfervable to our prefent purpofe, 
what account was given me by a domeftic of 
mine, that lived in the north part of England, 
of a certain mineral groove, which he had of- 
ten occafion to refort to: for when I afked, 
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whether the damp, that place was molelted 
with, did frequently recur; he anfwered 
me, that at the time he was there, it would 
annoy the workmen, (if they did not take 
good care of themfelves) more than once in 
one day. And by inquiries, that I made of 
others, that were converfant in mines, I learn- 
ed, that in divers places they were molefted 
with damps, that came not at ftared periods, 
but irregularly ; fometimes with much 
ereater, and fometimes with far leffer inter- 
vals between them ;_ the times of their dura- 
tion being alfo not feldom unequal. So 
that, fuppofing fuch noxious effluvia to be 
plentifully emitted from the lower parts of the 
foil, it need be no wonder, that an epidemi- 
cal difeafe fhould be rife in this or that par- 
cular town or part of a country, without 
fpreading much farther ; and that it fhould 
begin fuddenly in places, where it was not ex- 
pected : for befides that thefe {warms of ef- 
fluvia, being produced by cafual concourfes 
of circumftances, may oftentimes be excited, 
and invade this or that place, without giving 
the inhabitants any warning ; befides this, I 
fay, it is not always neceffary, that thefe noxi- 
ous effluvia fhould be generated juft under 
the places they moleft, fince the motion of 
the air, efpecially when the wind fits favour- 
ably, may fuffice to carry them to the town 
or other place, that feels their ill effeéts: and 
yet they may feem to be almoft confined to 
thofe places ; fometimes becaufe the neigh- 
bouring places are not inhabited enough to 
make their ill qualities taken notice of ; but 
more frequently, becaufe, by being diffufed 
through a greater tract of air, they are more 
and more difperfed in their Vara and 
thereby fo diluted (if I may fo fpeak) and 
weakened, as not to be able to do any noto- . 
rious mifchief.  - 

Awnp here I confider too, that it is not al- 
ways neceffary, that the harm, that is done by 
thefe morbid conftitutions of the air, fhould 
proceed only or precifely from thefe fubter- 
raneal exhalations we are {peaking of, by vir- 
tue only of their own qualities, which they 
bring with them from under ground, For 
it is very poffible, that thefe effuvia may be 
in their own nature either innocent enough, 
or at leaft not confiderably hurtful, and yet 
may become very noxious, if they chance to 
find the air already imbued with certain cor- 
pufcles fit to affociate with them: for though 
thefe forts of particles were perhaps neither 
of them apart confiderably hurtful, yet there 
may from their combinations refult cor- 
pufcles of a new and very morbifick na- 
ture. 

Turis may be fomewhat illuftrated by con- 
fidering, that the fpirituous fteams of falt- 
petre are not wont fenfibly to work on gold, 
nor yet the fpirituous parts, that the fire raifes 
from fal armoniac ; and yet when thefe two 
forts of particles convene, there refults from 
their coalitions certain corpufcles of a new 
nature, that compofe the liquor chymifts call 
aqua regis, which by its fretting quality cor- 
rodes and diffolves gold, By analogy to this 
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we may conceive, that fometimes the fubter- 
raneal efuvia may find the air already im- 
pregnated with fuchcorpufcles, that, by affo- 
ciating themfelves therewith, they may com- 
pofe corpufcles far more capable, than them- 
felves were whilft apart, of having ill effects 
upon the -mafs of blood, or fome determinate 
parts of human bodies, and confequently of 
producing difeafes there. 

Anp this inftance may appear the more 
appofite ; becaufe it may be faid, that as 
though filver and gold, and diamonds and 
rubies, fc. be put together, and aqua regis 
be poured upon them, it will leave all the reft 
uncorroded, and fall only upon the gold; fo 
the newly produced corpufcles, that I have 
been {peaking of, whether breathed in with 
the air in refpiration, or carried up and down 
by the blood or other liquors of the body, 
may pafs by other parts of it without doing 
them any fenfible harm, and attacking this or 
that determinate part, produce there fome 
difeafe, fuch as the fabrick and fituation of 
that part peculiarly difpofe it to be affected 
with, 

Awnpv I fhall add on this occafion, that in 
our hypothefis we may render a probable rea- 
fon, why in fome epidemical difeafes fome 
perfons may efcape much better than others, 
that feem likely to be, at beft, as obnoxious 
to them, without a recourfe to the peculiar 
conftitutions of the bodies of differing per- 
fons; for it may be conjectured, that the 
noxious corpufcles, that infeft the air, may (ef- 
pecially in windy weather) be very unequally 
difperfed through the air, and many fly in 
far greater or leffer numbers within equal 
ipaces of air ; and confequently the perfons, 
that have the ill luck to be in the way of the 
more numerous fwarms of morbifick corpuf- 
cles, may be much more prejudiced by them, 
than others, though of weaker conftitutions, 
who happen to be attacked but by few of 
them. 

On which occafion I remember, that a 
great many trees in fome land, that belongs to 
me, having been fuddenly much endamaged 
by a wind, that was not able to do it by its 
bare ftrength; I had the curiofity to view 
fomewhat heedfully a tree, that ftood in the 
garden, and perceived, that all the confidera- 
ble mifchief was done to that fide of the 
tree, which refpeéted the corner whence the 
hurtful wind blew, the leaves of the other 
fide continuing frefh and verdant, as being 
by the other part of the fame tree fenced 
from the wind : and it was farther obferved, 
that even the expofed fide of the tree was not 
every where endamaged ; for there were di- 
“vers parts, where the leaves continued found 
and green, though neighbouring leaves, were 
fome more, fome lefs (for all that were pre- 
judiced were not totally) blafted : the found 
leaves and the difcoloured being fo oddly min- 
gled, that I conjectured the caufe of the mif- 
chief to have been this ; that fome arfenical 
or other corrofive or poifonous exhalations, 
being fuddenly emitted from the fubterraneal 
parts into the air, were by the wind they 


chance to mect with there hurried along 
with it, and blown againft the bodies, that 
{tood in its way, moving in the air like hail- 
fhot difcharged out of a gun, here in a clofer, 
and there in a more {cattering order; fo that 
as more or fewer of them happened to fall 
upon the fame branch or leaf, they left more 
or lefs marks of their paflage, by deftroying 
the texture and colour in the leaves or parts 
of them they chanced to beat upon. And 
this may poffibly be the caufe of fome of 
thofe fudden and fometimes fatal effeéts, that 
I have known in fome places the people talk 
much of, complaining, that fuch a one had 
his eyes, or his face, or only one fide of it, 
blafted by a malignant wind; of which I 
thought I faw an example in a domeftick of 
my own, whilft in fuch a wind he was nding 
after me, who (thanks be to God) had no 
fuch mifchief done me, 

But the vulgar have entertained fuch 
{trange conceits and ftories about thete blaft- 
ings, on which account fume of them fay, 
that men are planet-ftruck, that the fabulous 
things mingled with thofe, that are poffible, 
have made intelligent perfons to reject them 
all, 

One thing more I fhall take ‘notice of 
in favour of our hypothefis; which is, that 
it well agrees with what has been obferved, 
not without fome wonder, of the very fhort 
duration of fome epidemical difeafes in cer- 
tain times and places. For this may proceed 
from hence ; either that all the morbific expi- 
rations afcended into the air almoft at once, 
or at leaft within a fhort time, and fo were 
eafily fpent, that is, by diffufion or difperfion, 
fo Genel: as to be difabled from doing 
much mifchief; or elfe the fubterraneal com- 
motion, that produced them, may pafs on from 
one place to another, and fo ceafe to afford 
the air incumbent on the firft place the fup- 
plies neceffary to keep it impregnated with 
noxious exhalations : and it agrees well with 
this conjecture, that fometimes we may ob- 
ferve certain epidemical difeafes to have, as 
it were, a progreffive motion, and leaving one 
town free pafs on to another, Of which 
fome obfervations, that I have made, incline 
me to think, that if phyficians would heed- 
fully mind it, they might take notice of {e- 
veral inftances, 

One thing more may be added, as confo- 
nant to our hypothefis ; namely, that fome- 
times an epidemical difeafe ceafes in this or 
that place, almoft as fudden as it invaded, or 
at leaft in a much fhorter time, than phyficians 
expected. For according to our hypothefis it 
may well happen, that after fome fort of ex- 
halations, whofe peculiar qualities make them 
morbifick, have depraved the air incumbent 
on a particular place ; there may, by a new 
or farther commotion of fubterraneal bodies, 
be fent up into the air ftore of expirations of 
another kind, which meeting with thofe, that 
formerly impregnated it, may either precipi- 
tate them, and fo free the air from them ; 
or by other operations on them, and fome- 
times even by coalitions with them, fo alter 

2 ' their 


287 


their nature as to difable them from doing 
any farther mifchief. 
Tuis I thall illuftrate, if not confirm, by 


that very remarkable phenomenon, that is 


yearly obferved at Grand Cairo in Aigypts 
tor, (though I know not, whether or no the 
corpufcles, that produce it, arife from under 
ground, the affirmative part of the queftion 
being not improbable) it appears, that by 
the intermixture of adventitious’ corpufcles 
with the formerly peftilential air, it is fo al- 
tered and corrected, that within one day or 
two, if not within a leffer compafs of time, 
there is a ftop put to the progrefs of the 
plagues, that in the favourable time of year, 
namely, about the middle of fummer, f{carce 
ever miffes of raging in that populous city : 
and, which is more admirable, thete fanative 
corpufcles (if I may fo call them) operate fo 
powerfully, that of thofe, that are already 
feized by that fataleft of difeafes, the plague, 
few or none die of it, after once thefe anti- 
dotal particles have fufficiently impregnated 
the air. I confels fo great and fudden a 
change is very wonderful, and I fhould fcarce 
think it credible, if I had not had the means 
and curiofity to inquire about it of divers 
perfons, fome of them very intelligent, that 
either curloufly vifited, or alfo made fome 
confiderable ftay, in that great city, and 
found them agree in the main about the 
truth of the matter of faét: which is much 
confirmed to me by fo eminent a teftimony, 
as that of the learned Profper Alpinus, who 
for feveral years practifed phyfick in Grand 
Cairo, and as an eye-witnefs delivers what he 
relates more authentically, as well as. more 
particularly, than any I have met with : and, 
though he endeavours to give feveral reafons 
of this ftrange and fudden ceffation of the 
malignity of the plague, yet I doubt they are 
not fufficient forio wonderfulan effect, unlefs 
we take in fome new exhalations, that then 
impregnate and correct che air. 

Awp we fhall fcarce doubt of the great in- 
tereft thefe have in the effect produced, if we 
give credit to what the recenteft writer I have 
met with of voyages into Agypt, has lately 
publifhed about.the annual peftilence at Grand 
Cairo, a city he much frequented. This au- 
thor, in the account he gives of the prefent 
fiate of Agypt, relates, that a little after the 
middle of our Fane (and ufually upon the 
very feventeenth day) there begin to fall to- 
wards the laft quarter of the night, near the 
morning, certain drops of a kind of dew, 
which caufes the river to be fruitful, and pu- 
rifies the air from all the infection of camfims, 
by which I prefume he means the peftilence : 
for, after fome lines interpofed, he fubjoins, 
The drops or dew purifies the air, for as foon as 
it falls, the plague ceafes to be mortal, none dies 
of it, the air is wholefome, all diftempers 
ceafe, and if any perfon grows fick, be never 
ares. : 

Awp then, he adds, This dew gives life to 
cvery thing , and when it falls upon the wheat, 
it caufeth it to continue many years without cor- 
ruption or worms, and is far more nourifbing, 
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than that corn, on which it never falls. Fer 
this caufe they never house the corn of the Grand 
Seignior in the barns, till this dew is fallen upon 
it, that it might keep the lonzer svttbout 
LWOrins. 

As well this conjecture, as fome other 
things delivered here and there in this paper 
(about the falubrity of the air,) may pruba- 
bly gain the more credit, if I here fubjoin, 
what I learned by inquiry from a very inge- 
nious gentleman, who was owner of one or 
more of the mines, that afford the phzno- 
menon I am to mention : which ts thiss thar 
in the tin-mine countries in Devonfbire it 
fometimes happens, (as perhaps I may have 
elfewhere noted to another purpofe,) that up- 
on a fudden a fpot of ground, and that not 
always narrow, will be, as it were, blatted by 
the afcending hurtful fumes ; infomuch that 
not only the grafs, fern, and other more 
tender vegetables, will be turned black, and, 
as it were, burnt or fcorched up; but now 
and then trees alfo, without excepting oaks 
themfelves, will be blafted and fpoiled by the 
powerful operation of thefe fubrile and poi- 
fonous effluvia. 

Ir will probably be here expected, that 
among the epidemical difeafes, that our hypo- 
thefis derives from fubterraneal effluvia, I 
fhould particularly treat of the caufe of pefti- 
lential fevers, and the plague itfelf. Bur, 
though fome fuch fevers may not improbably 
be in great part imputed to the noxious ex- 
pirations of the globe we inhabit; yet as to 
the true plague itfelf, I freely confefs Iam ar 
a lofs about its origin, 

Tue facred writings exprefly teach, that 
fome plagues, and particularly that, which in 
David’s time {wept away in three days 70000 
perfons, have been in an extraordinary man- 
ner inflicted by God. And to me it appears 
either fcarce poffible, or far more difficult, 
than thofe, that have not attentively enough 
confidered the matter, are wont to think it, 
to deduce the abftrufe origin, ftrange fymp- 
toms, and other odd phenomena of foine 
plagues, that are recorded in hiftory, from 
merely corporeal caufes, 

On the other fide it feems unphilofophi- 
cal, and perhaps rather feems, than is very 
pious, torecur, without an abfolute neceffity, 
to fupernatural cauies, for fuch effects as do 
not manifeftly exceed the power of natural 


‘ones; though the particular manner of their 
‘being prdduced is perchance more than we 


are yet able to explicate, And I think it the 
more queftionable, whether all plagues are 
fupernarural exertions of God’s power and 
wrath againft the wicked, becaufe I obferve, 
that brutes (which are as well uncapable of 
moral vice, as moral virtue) are yet often- 


‘times fubject to murrains, fuch as may with- 


out incongruity be looked upon as the pefti- 
lences of beafts, And it is the lefs likely, 
that thefe {weeping and contagious maladies 
fhould be always fent for the punifhment of 
impious men, becaufe I remember to have 
read in good authors, that, as fome plagues 
deftroyed both men and heafts, fo fome orher 


did 
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did peculiarly deftroy brute animals, of very 
litele confideration or ufe to men, as cats, €f¢. 

Ueon thefe and the like reafons I have 
fometimes fufpected, that in the controverfy 
about the origin of the plague; namely, whe- 
ther it be natural or {upernatural, neither of 
the contending parties is altogether in the 
right: fince it is very poffible; that fome 
peftilences may not break forth, without an 
extraordinary, though perhaps not imme- 
diate, interpofition of almighty God, pro- 
voked by the fins of men; and yet other 
plagues may be produced by a tragical con- 
courfe of merely natural caufes, 

Burt though the difficulties, that incumber 
each of the oppofite opinions, keep me both 
from dogmatically afferting, that all plagues 
have a fupernatural origin, and from deny- 
ing, that any have it; yet, to fay fomething 
on fuch an occafion, though I can fpeak but 
very hefitantly, I fhall venture to add, that, 
whether or no the true plague be faid to de- 
{cend to the earth from a higher fphere, than 
that of nature; yet its propagation and ef- 
fects are (at leaft for the moft part) carried 
on mainly by a malignant difpofition in the 
air; without which fome plagues could ne- 
ver have been fo catching, as they were, nor 
fo fuddenly mortal; and that in divers pefti- 
Jences this malignant difpofition of the air 
may probably be in great part imputed to 
fome kinds of fubterraneal expisations, I am 
prone to think, and that chiefly upon two 
accounts, 

Tue firft thing, that induces me to this 
conjecture, is, that not any of the feveral 
caufes, to which the plague is wont to be 
imputed, feems to me to be fufficient. Thofe, 
that fetch it from the malevolent afpects and 
influence of the celeftial lights, befides that 
they fuppofe fome things, very difficult to be 
proved, have recourfe to agents too remote, 
too general, and too indeterminate, to be ac- 
quieiced in as the caufes of fuch particular 
fymptoms and phzenomena, as oftentimes ac- 
company peftilences, And as for thofe other 
fects of phyficians, that confidently derive 
the plague, fome from internal putrefaction, 
and others from exceffive heats, noifome 
ftinks, corrupt aliments, and fuch other ce- 
lebrated caufes; though each party alledges 
plaufible reafons for its own opinion, yet 
their objections againft their adverfaries are 
. much ftronger, than their arguments are for 
themfelves. And the learned Diemerbroeck, 
though his own hypothefis feems to be more 
theological than philofophical, has much 
enervated the arguments brought for the fe- 
veral opinions lately named, and by him dif- 
fented trom. 

Tue reafons he employs to refute all the 
received opinions about the origin of the 
plague, except his own, are divers of them 
worthy of fo learned a man, to whom, 
though I had leifure to tranfcribe them, I 
fhould refer the curious; my prefent defign 
being only to deliver fome few things, that 
feem more favourable to my conjectures, than 
to his opinion, and were fuggefted to me, 
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partly by my own thoughts, and partly by 
the informations, thar, to examine thofe 
thoughts, I procured by confulting fome un- 
common authors, and afking queftions of 
great travellers and navigators; By this 
means I came to learn, that divers great 
countries are ufually free from the plague, 
that, according to the vulgar hypothefes, 
ought to be as much fubject to it,’ if not 
more, than Eugland, France, Italy; and thoie 
other"parts of Europe and fiz, where that fatal 
difeafe rages from time to time in the parched 
regions of Africk, to which the exceflive 
heats would make one expect, that the 
plagues fhould make far more frequent vifits, 
than to our temperate European countries. 
Leo Africanus informs us, that fome parts are 
fo feldom affiicted with that dreadful difeafe, 
that it ufually fpares the inhabitants 29 or 30 
years together. And he exprefly records, 
that in Numidia itfelf, (af I much mifremem- 
ber not the country’s name,) notwithftanding 
the raging heat of the climate, the plague is 
wont to be produced but once in a hundred 
ears. 
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all. And to omit what fome travellers and 
navigators relate of Japan, as if it were fel- 
dom or never invaded by the peftilence ; I 
do not remember, that in New-England, 
which contains a great extent of land, though 
I have had both curiofity and opportunity to 
inquire after the difeafes of that country, I 
ever heard the Englifh take any notice of the 
plague, fince their fettling there above three- 
{core and ten years ago. And as for the 
Eaft-Indies, Sir Philibert Vernatti, a virtuofo 
of great fame and authority at - Batavia, 
where he refides, in his ingenious returns to 
the queries fent him by the Royal Society (of 
naturalifts ) anfwers thus'to the fifteenth: 
[ Petts morbus eft Indiarum incolis incognitus} 
‘¢ The plague is a difeafe unknown amoneft 
<< the Indians.’? And of the countries, that 
lie yet more remote, as the great empire of 
China, and the kingdoms of Tunquin, and 
of Cochinchina, that great traveller Alexander 
de Rhodes, who {pent 30 years in thofe parts, 
affirms, that the plague is not fo much as 
fpoken of there: and yet the fame Jefuit 
does, upon grounds probable enough, efti- 
mate the number of the people of Ching 
alone to be two hundred and fifty millions ; 
[2 number I take to exceed by far that of all 
the nations of Europe.| Now when I confi- 
der, how vaft tracts of land are comprized 
in thofe countries, fome of which the plague 
does not at all, and others but exceeding 
unfrequently, invade ; this immunity feems to 
me very unfavourable to moft, if not all, 
the opinions received among phyficians, as 
alfo that of Diemerbroeck himielf, who de- 
rives the plague from a fupernatural caufe, 
the wrath of God againft the fins of men. 
For in regions of fuch extent, and divers of 
them very populous, which are feated under 
very differing climates, and which are fome 
of them inhabited by nations, that make 
war with numerous armies, fight bloody bat- 

EFKeee tles, 
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tles, leave heaps of unburied bodies expoled 
to the putrifying heat of the fun; are fome- 
times forced, as well as others, to live upon 
very unwonted and unwholfome foods; that 
worfhip ftocks and ftones, and beafts, and 
fome of them devils, whom they know to 
be fuch; that are at leaft as guilty as Eu- 
ropeans, of affaflinates, poifonings, rapes, op- 
preflion, fodomy, and other crying fins: in 
thefe regions, I fay, it 1s not imaginable, but 
that great intemperatures of the air, efpe- 
cially in point of heat, ftench of dead bodies 
killed in fights, unwholfomneis of aliments, 
malevolent afpects of celeftial bodies, high 
provocations of the divine juftice, and in 
thort, all the caufes, to one or other of which 
the {everal parties of phyficians are wont to 
refer the plague, fhould be wanting any 
more than in our Europe; and yet the plague, 
which is preftmed to be the effect of one or 
other of thefe caufes, is not here obferved to 
be produced. 

J know, that it may be faid, that the hi- 
{torical things I have been reciting do not 
only oppugn the feveral received opinions of 
phylicians about the caufe of the plague, but 
disfavour my conjectures too. But if this be 
faid, I defire it may alfo be confidered, that 
my judgment about the plague confifts of 
two parts: one, that it is exceeding difficult 
to affign the true and adequate caule of the 
origin of the peftilence; and the other, that 
whatever be the caufe of its firft eruption, 
its propagation, and divers of its fymptoms, 
may be probably enough referred to the de- 
pravation of the air by fubterraneal {teams, 
and their effects. If chis be duly confidered, 
the hiftorical obfervations will appear not to 
overthrow the firft member of our hypothe- 
fis, but rather to confirm it; and it Is upon 
this account, that I have mentioned them in 
this place : and as to the fecond member, it 
may be faid, that fince tn the Eaft-Indies and 
the other countries J have named, as privi- 
leged from this raging difcafe, it is not ob- 
ferved to break out; as it cannot be faid, that 
fubtcrraneal effluvia do in thofe countries 
promote the propagation of it; fo it cannot 
be proved, that they could not do it, in cafe 
the plague were begun by other caufes, But 
in regard I think it not improbable, that 
fometimes the plague is not only fomented, 
but begun, by noxious expirations of the ter- 
reftrial globe; I fhall add, that this fuppofi- 
tion, though I confefs it be fomewhat disfa- 
vourd by fome of the lately mentioned ob- 
fervztions, yet is not abfolutely inconfiftent 
with them. For firft, it may be faid, that 
fome of the countries I fpeak of may be 
deftitute of thofe noxious minerals, to which we 
impute fome piagues, it holding true in mine- 
rals as well as in plants, Non omnis fert 
omnia tellus. And to omit what I have not 
without fome wonders obferved, of the limits 
of differing forts of mines and mineral veins 
in very bordering parts of the fame traé& of 
land, I cannot but here take notice, that 
though fulphur be in many countries ufually 
found, and that in plenty, where there are 
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other metalline veins, infomuch that chy- 
mifts make it one of the three principles of 
all metals; yet in the mines of Eiazlaizd, 
more itrictly fo called, I do not remember I 
ever met with fo much as an ounce of native 
fulphur, and I could not find by divers ni- 
neralifts, of whom I purpotely afked the 
queftion, that they had met with any among 
the various mines thy had frequented. It 
may alfo happen, that there may be hurtful! 
minerals in a country, and yet not capable 
of often producing or promoting pettilences 
there; even upon moderate earth-quakes. 
For it is poffible, that thefe orpimental or 
other noxious minerals may have their beds 
or veins lying fo deep in the earth, that they 
are not ordinarily able to fend up effluvia 
{trong and copious enough to make a pefti- 
Jential depravation of the air; and even in 
leffer earth-quakes the commotion or agita- 
tion of the ground, efpecially if the earth- 
quakes proceed (as one may fufpect, that di- 
vers of them do) from the fudden fall of 
ponderous mafies in the hollow parts of the 
earth, and the fhakings of the ground there- 
by produced, and fometimes {preading far, 
may not reach fo far downwards, as much to 
affect thefe very deep mines, and yet fome 
other more violent earthquakes may affect 
even thele: upon which ground one may 
give foie tolerable account, why the plague 
in fome parts of /frick has been obferved to 
rage but once in thirty or once in a hundred 
years ; for there may be periodical paroxyims, 
if I may fo call them, or grand and vehe- 
ment commotions in fubterraneal parts, 
though men have not yet, for want of fuffi- 
cient longevity or curiofity, obferved them. 
On which occafion, I remember, that a late 
judicious French hiftorian recounts, that in 
part of the laft age, and part of this, a very 
pernicious difeafe of the nature of a cholick 
reigned in France every tenth year for a long 
tract of time, 


fuccefs he praétifed phyfick fifty fix years, 
the city was afflicted with furious plagues 
once about every tenth year for feventy years 
together, of each of which peftilences he 
gives a particular account in his uteful obfer- 
vation, It may alfo farther be faid, that 
thofe exhalations in the Eaff-Jndies, ce. that 
would otherwife be peftiferous, may be cor- 
rected by other expirations, that may be ei- 
ther of benign nature, or of fuch a nature, 
as, though noxious in themfelves, may fit 
them by combining with thofe, that would 
be peftiferous, to difable them to be fo; as I 
elfewhere obferved out of Beguinus, that a 
country abounding in veins and mafies of 
cinnabar, which is the ore of quick-filver, 
was preferved from the plague, when the 
neighbouring regions were waited by it. And 
I fhall illuftrate this matter fomewhat farther, 
by taking notice, that chough corrofive fub- 
limate be fo mifchievous a mineral compofi- 
tion, that a few grains may kill a man, yet 
the fumes of this combined with thote of 
crude common quickfilver, which are them- 

{elves 


And the experienced * Plate-* Lib. 2. 
rus relates, that at Bafl, where with great P.M. 323- 


of the Infalubrity and Salubrity of the Arr. 


felves unwholfome enough, make Mercurius 
dulcis, which is a mixture fo innocent, that 
being well prepared, and well adminiftred, it 
is both fafely and ufefully given even to chil- 
dren. 

Ir what has been faid will not fuffice, I 
fhall propofe another poffible way of account- 
ing for the immunity of fome countries from 
the plague. For one may conceive, that in 
fuch regions the foil, and other affifting 
caufes, may conftantly produce in the air 
fuch a conftitution,. as is found in the air of 
Egypt, during the time of the increafe and 
overflowing of Nile, which ufually lafts eve- 
ry year for feveral weeks; for during this 
time the air is fo antipeftilential, that not 
only the plague does not make a new erup- 
tion, but is either wonderfully checked or 
quite fuppreffed in thofe houfes, that it has 
already invaded; fo that its mortal infection 
reaches no farther. And that it may not be 
thought incredible, that fome countries may 
have, if I may fo fpeak, an antidotal na- 
ture, in reference to fome pernicious evils, I 
fhall reprefent, that there are fome whole 
countries, which are privileged from produ- 
cing vipers, toads, and other venomous crea- 
tures, as is vulgarly known concerning Jre- 
land, where I could never fee any fuch, nor 
find by inquiry of either the natives, or Eng- 
lifh inhabitants, that they had met with any 
in that kingdom, where it is uncontrolled 
tradition, that if poifonous creatures have 
been carefully brought there from other parts, 
they have died alimoft as foon as they came 
thither. There are fome other iflands, to 
which a like hoftility to venomous animals 
is afcribed : and as it feems not impoffible, 
that fome countries fhould have a foil, that 
fo impregnates the air, as to make it fupprefs 
or quite enervate many differing forts of poi- 
fons; fo others may, by their conftitution, 
be qualified to mafter or refift poifonous ex- 
pirations or wandering corpufcles, that elfe- 
where are wont to produce the plague. And 
this may fuffice for the firft thing, whereon 
we ground our hypothefis, 

Tue fecond thing, that invited me to the 
above propofed fufpicion or conjecture, 1s, 
that it affords a not improbable account of 
fome confiderable things, relating to the pro- 
duction and phenomena of the plague. 

(1.) As firft, it is obferved, that fome- 
times the plague breaks out, when there has 
not preceded any fuch immoderate diftemper 
of the air, or any cafual enormity, capable 
of producing fo great and anomalous an ef- 
fect : nay, which is more, it has been ob- 
ferved, that very great and unufual intem- 
perateneffes of the air have feveral times hap- 
pened, and divers notable and threatning af- 
pects of the ftars have been noted by good 
writers without being followed by the plague. 


* Deabdi- The celebrated * Fernelius relates, that near 
tis rerum the time he writ this obfervation, that year, 
canf. lib. 2» which of all thofe, that had paffed in the me- 


mory of man, was all the world over the 
moft immoderately hot, and was yet moft 
heathful. And the fame author reports the 


plague to have begun in the midft of winter, 
and to have gone off in fummer, and that {e- 
veral times ardent fummers have been alto- 
gether free from the plague; which I alfo 
have noted to be true. Johannes Morellus 
obferves, that in his country, after a dry win- 
ter, and wherein the north wind reigned, 
though it were lucceeded by a moft tempe- 
rate and heathful {pring, yet this brought in 
the plague, and that, when the north wind 
was predominant and the air pure «aiid fin- 
cere: which [ the lefs fcruple to believe, 
becaufe I obferved fomething very like it in 
the conftitutions of the air, that preceded 
and accompanied the dreadful Loxdon plague, 
that broke out in the year 1665. Which 
phenomena much disfavour their opinion, 
that impute the plague to the exceffes of the 
manifeft qualities cf the air ; but are agreea- 
ble to our hypothefis, fince by what has been 
formerly delivered, we may gather, that nox- 
ious fubterraneal fumes’ may be fuddenly, 
and without ,any warning, belched up into 
the air, and, by depraving it, produce fata! 
difeafes in many of thofe, that are conftantly 
furrounded by it, and draw it in, almott 
every moment, with their breath. 

Or the deadly huttfulnefs of divers fubter- 
raneal expirations, at their firft eruption, 
there are many hiftories extant in approved 
authors ; and we have obferved inftances of 
that fort in the times and countries we live 
in. But becaufe all poifonous, and even 
mortal, exhalations are not therefore truly 
peftiferous, but may, like many other poi- 
fons, kill the perfons they immediately in- 
vade, without qualifying them to infect 
others ; I fhall add a paflage out of that ex- 
cellent hiftorian, Monfieur de Mezeray, who 
relates in the life of Philip de Valois, ** that 
‘¢ the plague, that happened in France in 
‘¢ the year 1346, was {fo contagious and de- 
‘¢ ftructive, that fearce a village, or even a 
‘¢ houfe, efcaped uninfected by it. He adds, 
‘¢ that this peftilence, than which none had 
‘¢ been obferved more furious and fpreading, 
‘¢ began two years before in the kingdom of 
“© Cathay, by a vapour, that was moft horri- 
‘¢ bly ftinking, which brake out of the 
«¢ earth like a kind of fubterraneal fire, con- 
«* fumed and devoured above 200 leagues of 
‘¢ that country, even to the very trees and 
s¢ ftones, and infected the air in a wonderful 
“* manner. From Cathay, fays he, it paffed 
‘¢ into Afa and Greece, thence into Africk, 
“¢ afterwards into Europe, which it ranfacked 
throughout.” Other inftances of peiti- 
lences begun by noxious fubterraneal fumes 
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I have met with in good authors; but can- see p);+- 
not now recall the particulars to mind, and me brocck 
therefore fhall pafs on to the fecond obferva-@ ?/% 


tion, 
(2.) In the next place then ; whereas it is 
noted by diligent obfervers, that there is a 
wonderful diverfity in feveral countries, and 
even in the fame country at feveral diftanc 
times, of thofe raging difeafes, that phyfi- 
cians agree in calling the plague, (whence it 
happens, that fuch medicines or methods of 
curing, 
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curing, as are in one plague fuccefsful, as 
phlebotomy, purging, &¥c. do oftentimes in 


another prove dangerous, if not mortals) 


whereas (I fay) this great variety has been 
obferved in plagues, it may be fairly ac- 
counted for, by the great number and diver- 
fity, that has been actually found, or may be 
rcafonably iuppofed, in the numerous mine- 
rals, and other bodies, that nature has laid 
up in the dubterraneal regions: efpecially if 
we confider, that the number of fuch bodies 
may be much increaied or diverfified, by the 
various combinations, which may be made of 
them, not only by catualties, but by the ac- 
tion cf fubterrancal fires, and eftuaries, and 
menftrnums, fuch as I have elfewhere fhewn 
to be lodged beneath the turf or fuperficies 
of the earth. And the afcending corpufcles 
of thofe mineral bodies, being moft of them 
folid and fubtile, may produce in the blood, 
and {fo in the body, far more odd and vio- 
Jent fymptoms, than the peccant humours, 
that ufe to beget ordinary difeafes: which 
may be one reafon, and perhaps the chief, 
why the ancient heathens, and Hippocrates 


corrected arfenick, was quickly invaded by 
fuch fymptoms, as he thought would pre- 
fently kill him; but, thiough God’s blef- 
fing, I quickly put him out of danger, 
though not out of pain, by carly prefcribing 
him ftore of oil of {weet almonds, and fome- 
thing made of lemons, that I chanced to 
have by me. But to return to what I was 
faying, jandarach feems to be but orpiment, 
whofe yellow colcur is deepned to rednefs ; 
and native arfenick, (for I have feen fuch a 
thing, though it rarely comes into Exgland,) 
feems to be little other, than pale or white or- 
piment. And indeed in Hungary, all three 
may be found not far from one another in 
the fame mine, as I learned by inquiry from 
an obferving eye-witnefs, by whofe means, 
and of another chymift, divers native orpi- 
mental minerals (to fay nothing of realgar, 
becauie it is a factitious combination of orpi- 
ment and fulphur) came to my hands. - And 
as this fort of foffiles comprizes more nume- 
rous and various ones, than is noted, fo the 
very noxious effects of the effuvia of orpi- 
ment are not unknown to divers phyficians : 


and the learned Sennertus gives a particular Sean. M. 
inftance of it in a painter, who upon open-!- = vi. 


ing a box, where orpiment, which men of? %% 


himfelf, acknowledged in peftilential difeafes 
teov tf, fomewhat of divine, furpaffing ordi- 
nary nature, 


Wuar thefe mincral fubftances are, whofe 
{teams produce fuch odd and difmal fymp- 
toms, I think exceeding hard to determine ; 
yet, if I were to name one fort, I fhould 
perhaps think the leaft unlikely to be orpi- 
ment, For, of the poifonous minerals we 
are acquainted with, I know not any, of 
which there is greater quantity in the bowels 
of the earth; efpecially taking that name 
in the latitude allowed it by thofe fkilful 
men, that make three forts of it, -viz. yel- 
low, red and white orpiment; divers of whofe 
miichievous effects feem to agree well enough 
with the fymptoms cf fome plagues, and 
may be gueffed to have at leaft a confidera- 
ble intereit in the production of them. But 
yet, to ipeak candidly, I do not think, that 
thefe minerals are the caufes even of all 
thofe pettilences, whofe efficients may come 


trom under ground: for feveral reafons, and- 


fome drawn from experience, make me 
think, that the fubterraneal regions have ma- 
ny kinds of very mifchievous foffiles, of 
which phyficians, and even chymifts, have 
no knowledge, and for which they have not 
any diftinét names; and that the various af- 
fociations of thefe, which nature may by 
fire and menftruums make under ground, 
and perhaps in the air itfelf, may very much 
Iincreafe the number and variety of hurttul 
matters, and alfo heighten their hoftility to 
human bodies; as I think may be argued 
from the faétitious white arfenick, that is 
commonly fold in fhops, which, though ufu- 
ally made of orpiment, by the addition of 
4o innocent a body as common falt, (which 
is found in great plenty under ground,) is 
obferved to be far more poyfonous than orpi- 
ament itfelf. And I remember, that a fkilful 
chymift having in my prefence tafted fome 
prepared, and, as was thought, fomewhat 
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his profeffion ufe as a pigment, had been long 
kept, had his face ail fwelled, and was caft 
into fainting fits. And as white arfenick is 
of a more piercing and corrofive nature, fo 
it were not difficult to fhew out of the wri- 
tings of eminent phyficians, that its effects 
have divers times proved very hurtful, and 
fometimes mortal, when but externally 
worn in amulets, efpecially if the pores of 
the fkin were open by exercife and fweat - 
and the nature of the fymptoms produced 
feems to confirm our hypothefis, fince the 
perfons, that wore thefe arfenical amulets, 
were affected, fome with great anxieties about 
the heart, fome with inflammation, fome 
with burning fevers, fome with exulceration 
of the breafts, fome with puftles like thofe 
of the plague, and thefe were fometimes 
black, as if made with a cauftick : moft pa- 
tients were affected with great weaknefs and 
faintnefs, Fc. as if they had fwallowed poi- 
fon; and of one young man it is recorded, 
that having heated himfelf in a tennis-court 
with an amulet upon his breaft, the virulence 
of its corpufcles made him fall down ftark 
dead upon the fpot. And it is a confidera- 
ble circumftance in thefe obfervations, that 
feveral patients were cured of the fymptoms, 
that feemed to be peftilential ones, by the 
fame remedies, that are alexipharmacal againft 
the plague: whence it may alfo be made pro- 
bable, that the plague itfelf many times is a 
natural, though a dreadful and anomalous 
difeafe, fince its effects and fymptoms fo 
much refemble thofe of acknowledged poi- 
fons, and have been cured by antidotes et- 
fectual againft other poifons. 

I HAVE not time to mention, what I have 
myfelf tried and obferved about the bad ef- 
fects of orpiment, and its kinds, But I re- 
member, that inquiring of an ingenious 

mian, 
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man, who fometimes vifited a mine, which 
was known to abound with orpimental fof- 
fils; he anfwered me, that when he walked 
over the neighbouring grounds, he found 
himfelf much difordered, efpecially in his 
thorax, by the effluvia ; and thatthe mine-men 
and diggers were fubject to a malignant ano- 
malous and dangerous fort of fevers, though 
he faid he was apt to impute, I know not 
how truly, fome part of their obnoxioufnefs 
to it to their drinking too much ftrong wine. 
But though it is probable the effluvia of 
orpimental bodies may have a great intereft 
in feveral plagues, yet I ftrongly fufpedt, 
that many others may proceed from the 
{teams of fuch fubterraneal bodies, as are not 
yet diftinctly znown to us; and poffibly have 
their effluvia varioufly combined, either be- 
neath or above the furface of the earth: I 
fay above ; becaufe I have fevera] times, and 
that without heat, combined feparately in- 
vifible fumes of differing kinds into mani- 
feftly vifible ones in the free and open air. 
Anp that the fubterraneal effluvia may 
produce effects, and therefore probably be of 
natures, very uncommon, irregular, and, if I 
may fo fpeak, extravagant, may appear in 
thofe prodigious croffes, that were feen in our 
time, vz. in the year 1660 in the kingdom 
of Naples, after an eruption of the fiery 
mountain Vefuvius » of which prodigies the 
jearned Kircherus has given an account in a 
particular diatribe: for thefe croffes were 
{een on linen garments, as fhirt-fleeves, wo- 
men’s aprons, that had lain open to the air, 
and upon the expofed parts of fheets ; which 
is the lefs to be admired, becaufe, as Kircher 
fairly gueffes, the mineral vapours were by 
the texture, that belongs to linen (which con- 
fifts of threads croffing one another for the 
moft part at or near right angles) eafily de- 
termined to run along in almoft ftraight lines 
croffing each other, and confequently to 
frame fpots refembling fome one, and fome 
another kind of croffes. Thefe were ex- 
tremely numerous in feveral parts of the 
kingdom of Naples ; infomuch that the Je- 
fuit, that fent the relation to Kircher, fays, that 
he himfelf found thirty in one altar-cloth, 
that fifteen were found upon the fmock-fleeve 
of a woman, and that he reckoned eight ina 
boy’s band : alfo their colour and magnitude 
were very unequal, and their figures difcre- 
pant, as may appear in many pictures of 
them drawn by the relator ; they would not 
wafh out with fimple water, but required 
foap ; their duration was alfo unequal, fome 
lafting ten or fifteen days, and others longer, 
before they difappeared. And thefe croffes 
were found not only upon linen garments 
expofed to the air, but upon fome of thofe 
(belonging to altars) that were kept locked 
up in chefts (to which poffibly they might 
have accefs by the key-holes, ‘or fome un- 
heeded chink.) To which ftrange phzno- 
mena if I had the leifure to add fome others, 
that I have met with in Agricola, and ether 
approved authors, whofe relations my me- 
Vo, IV, 


mory doth not now ferve me particularly to 
cite ; I prefume it would appear yet more 
probable, that fubterraneal effluvia may now 
and then be of a very anomalous nature, and 
produce ftrange effetts, and among them vi 
riety of peftiferous ones in the air, 

Bur, to add this upon the bye, though I 
fear phyficians will not be able co difcover all 
the iubterraneal bodies, whote effuvia pro- 
duce or contribute to the plague; yct I do 
not think it impoffible, that, by diligent ob- 
fervations and trials, fagacious men may dif- 
cover divers of them, and perhaps antidotes 
againft them, 

Anp though the bufinefs of this paper be 
to treat of the caufes, not the remedies ot 
the plague ; yet I love mankind too well, to 
fuppreis on this occafion an obfervation, that, 
by God’s bleffing, may in fome cafes fave the 
lives of many. In the late great plague, that 
{wept away fo many thoufands at London, - 
there ftaid in the city an ingenious phyfician, 
that was bred by the learned Diemerbroeck, 
(whofe book de Peffe I prefer to any I have 
yet read of that difeafe.) This doéctor 
(whofe name I am forry I have forgotten) 
hearing, that I was defirous to receive an ac- 
count of the plague from fome intelligent 
eye-witnefs, and having foon after fome oc- 
cafion to pafs near the place in the country, 
where I then refided, was pleafed to give me 
a vifit, and a rational account of the main 
things I defired to know ; and when I in- 
quired about his method of cure, after he had 
told me, that he had twice had the plague 
himfelf, whereof he fhewed me fome effects, 
he added, that after many and various trials 
he perceived, that abundance of his patients 
died, after the buboes, (carbuncles) or pefti- 
lential tumours appeared ; becaufe upon a 
little refrigeration of the body by the air, 
and oftentimes by the very fear, that dif- 
heartned the patient, the tumors would fud- 
denly fubfide, and the peftilential matter re- 
coiling upon the vital parts, would quickly 
difpatch the fatal work. Wherefore he be- 
thought himfelf of a method, by means of 
which, he affured me, he had not loft one 
patient of very many he treated, if he could 
but, as he ufually did, by good alexipharmi- 
cal, and cordial remedies, enable and excite 
nature to expel the peccant matter into a tu- 
mour ; for then he prefently clapped on an 
appropriated drawing plaifter, = es would 
never fuffer the tumor to fubfide, but break 
it, or make it fit foran opening ; and thereby 
give nature a convenient vent, at which to 
difcharge the matter, that oppreffed her. 
This plaifter, it will eafily be thought, I was 
defirous to know ; and he told me it was a 
chymical one, and that it was no other than 
the magnes arfenicalis of Angelus Sala, whofe 
defcription, becaufe the book, wherein it is 
found, is in few hands, I have here annexed. 
If this prove as fuccefsful in other plagues, as 
it did to thofe, that ufed.it in that of London, 
there will be juft caufe to admire and praife 
the benignity of divine providence, which in 

Frff a pol- 


apoifonous mineral, that probably does often- 
times concur to produce the plague, has laid 
up a remedy for it. 


Emplaftrum attractivum peftilentiale noftrum. 


R Gummi fagapeni, ammoniaci, galbani an. 
Siij. Terebinihine cote, cere virginis ana 
zivis, Magnetis arfenicalis fubtiliter pulvertfati 
Zij. radic? dronis pulverifat? 33. Gummi depit- 
rentur cum aceto feyllitico, &F ad confiflentiam 
emplaftri coquantur, €8 poftea ponderentur, 
deinde cum rebus altis fat emplaftrum lege artis : 
ioc emplaftro carbunculus obducatur, quod paucis 
Loris vencniuin exirabit, 


An attractive Peftilential] Plaifter. 


“ Taxe of the gums fagapen, ammo- 
“© niac, galbanum three ounces, of boiled 
“‘ turpentine and virgin-wax four ounces 
< and a half, of the arfenical loadftone well 
“© pulverifed two ounces, of Aron’s root 
“< pulverifed an ounce ; let the gums be 
‘¢ depurated with the vinegar of fquills, 
‘ and boiled to the confiftency of a plai- 
‘ter, and laftly weighed : then accord- 
‘© ing to the ufual method with other things 
“© make up a plaifter ; cover the carbuncle 
‘¢ with this plaifter, and in a few hours it 
«¢ will draw out all the venom.” 


Preparatio Magnetis Arfenicalis antea dicti. 


R Arfenici Chryftallini, fulpburis vitri, an- 
timonii crudi ana: bec tria in mortario ferreo 
pulverifentur in vafe fortiffimo vitreo , ponantur 
ad ignem arene, donec vitrum optime incalefcat, 
&F prediéta folvantur &P liquentur inftar picis, 
quod obfervabitur, quando filum quoddam immitti- 
tur in fundum, quod extrattum poftea inftar Te- 
rebinthina trahetur ubi fatis coétum erit: pofea 
remove vitrum ab igne, €P, ubi refrigeratum eft, 
sumpe, €9 fubtiliter pulverifa, <9 ad ufum 
ferva., 


The true preparation of the fore-mentioned 
arfenical loadftone. 


‘© Take equal parts of cryftal-arfenick, of . 


“¢ fulphur of glafs, of crude antimony ; 
‘« bray them to powder in an iron mortar, 
<¢ fet them in a ftrong glafs on a fire cf fand, 
‘© till the glafs be very hot, and the fore- 
«¢ mentioned drugs melted like pitch ; which 
‘¢ you fhall know, when having thruft a 
‘¢ thread into the bottom, the matter ftick- 
‘¢ ing to it does rope like turpentine ; which 
‘¢ is a fign of its being well enough boiled : 
‘¢ remove then the glafs from the fire, and 
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phyficians, that were to be affiftants to him, 
and three chirurgeons of four, that were to be 
fubfervient to him ; I defired to learn of him, 
if he counted it not too great a fecret, what 
antidote he ufed to preferve himfelf from fo 
violent and fatal an infection. This requeft he 
readily granted, but withal told me, that his 
method would not feem to me worth men- 
tioning, if I wereone, that valued medicincs 
by their pompoufnefs, not their utility. For, 
befides ardent prayers to God, and a very re- 
gular diet, his conftant antidote was only to 
take every morning fafting a little fea-falt in 
a few {poonfuls of fair water; which he made 
choice of; both becaufe it kept his body folu- 
ble without purging or weakning it, and for 
other reafons, which I muft not now ftay to fet 
down. I know this medicine may appear a 
defpicable one ; but yet, in my opinion, it 
ought not to be defpifed, after fuch experi- 
ence, aS I have related, has recommended it. 
For I chink it defirable, that notice be taken 
of all remedies, that have been found by 
good trials, not bare conjectures or uncertain 
reports, available again{t the plague: for, 
fince peftilencies, as we have lately noted, 
are exceeding various in their kinds, it is 
very poffible, and not unlikely, that their ap- 
propriated remedies may be fo too; and 
therefore I would not eafily lay afide every 
medicine, that this or that learned phyfician 
may fpeak flightly of, or even may declare, 
that he has found it unfuccefsful againft the 
plague ; fince the fame medicine may be 
available in a peftilence of another kind, in 
which perhaps the remedies commended by 
the phyfician we fpeak of will be found in- 
efficacious, 

Tus confideration forbtds me to pafs by, 
what happened to me in the great Londox 
plague above-mentioned ; namely, that a ve- 
ry learned phyfician having once recommend- 
ed to me an herb little noted in Exgland, as a 
moft effectual and experienced antidote againtt 
the plague, I caufed it to be cultivated in a 
garden (as I ftill do every year ;) and when 
the peftilence raged moft, having fome of it 
by me made up with a little fugar in the 
form of a fine green conferve, I fent it to 
two infected perfons, who, by the divine 
benediétion on it, both of them recovered. 
But having made but thofe two trials, I dare 
not ground much upon them only; though 
I ufually keep the plant growing in a garden, 
partly becaufe both the tafte and colour, one 
or other of which in moft antidotes is offen- 
five, are in this pleafant ; and partly becaufe 
fome little experience has invited me to be- 
lieve the commendations, that I have found 
given of it again{t the bitings of venomous 


«6 when it is cold break it ; reduce the mat- 
‘¢ ter into {mall powder, and keep it for 
‘© your ufe.’? 

By the fame motive, Philanthropy, I am 
induced to add on this occafion, that having 
had fome opportunity to oblige an antient and 
very experienced phyfician, to whofe care 
was committed a great pefthoufe, where the 
contagion ‘was fo ftrong, that he loft three 
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creatures : whereof I remember a notable in- 7, obfer 
ftance is recorded by Petrus Spebrerius of a vat. nobil, 
Roman, who having with his ftaff pierced or“? 
crufhed a viper, that he took to be dead, had oe } 
fo ftrong a venom tranfmitted along the ftaff, Obir 7 
that the enfuing night he had a very great in- Aled. Tit. 
flammation .in both his lips, to which fuper-“ 7" 
vened an exceeding ardent fever and ftrange jy” 
tortures ; from all which Serianus Pacyonius, es 


a noted 
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a noted phyfician, that was called to him, 
freed him, asit were, by miracle, by the juice 
of goat’s-rue, or, as others call it, galega, that 
grew copioufly in that place. It may with- 
out difguft be taken fomewhat plentifully, 
(and fo it ought to be) in its entire fubftance 
asa falad ; or elfe one may give its conferve, 
its fyrup, or, which is better, its juice newly 
exprefied. 

(3.) Iv likewife agrees with our hypo- 
thefis, that fometimes the plague ceafes, or 
at leaft very notably abates of its infectiouf- 
nefs and malignity, in far lefs time, than, ac- 
cording to the wonted courfe of that ravenous 
difeafe, phyficians did, or rationally could 
expect. For fometimes it may happen, that, 
though the temperature or intemperatenefs of 
the air continues the fame, the matter, that 
afforded the peftiferous exhalations, may be 
either {pent under ground, or fo altered by 
combination with other fubterraneal bodies, 
or by fome of thofe many accidents, that may 
happen, altogether unknown to us, in thofe 
deep and dark receffes. And if once the 
fountain of thefe noxious effluvia be ftopt, fo 
that thofe, that are in the air, ceafe to be re- 
cruited, the wind and other caufes may ina 
thort time diffipate them, or at leaft dilute 
them with innocent air, fo far, as to keep the 
difeafe they produced from being any thing 
near fo imifchievous as before. And here I 
confider, that it may feveral times happen, 
that though the minerals, that emit the hurt- 
ful expirations, remain where they were un- 
der ground, and be not confiderably wafted ; 
yet their fatal effects may not be lafting, be- 
caufe the effluvia were generated by the con- 
fit of two or more of them, which vehe- 
mently agitated one another, and fent up 
fumes, which ceafed to afcend, at leaft in 
great plenty, when the conflict and agitation 
ceafed: as I have tried, that by putting 
good fpirit of falt upon filings of fteel or iron 
in a conveniently fhaped glafs, there will be 
made a great conflict between them; and 
without the help of external heat, there will be 
fent up into the air ftore of vifible fumes of a 
very fulphureous odour, and eafily inflammable ; 
which copious elevation of fumes will leffen 
or ceafe, as does the tumultuous agitation, 
that produced them. And fo likewife, if 
you pour aqua fortis wpon a convenient pro- 
portion of falt of tartar, there will be at firft 
a great ebullition produced, and, whilft that 
continues, ftore of red and noifome fumes 
will be elevated, but will not outlaft the com- 
motion of the mixture, whofe active parts 
will in no long time combine into a kind 
of nitrous falt, wherein the noxious parts of 
the menftruum are as it were pinioned, and 
hindered from evaporating or afcending, 
though really they retain much of their prif- 
tine nature, as I elfewhere fhew. 

Ir may alfo happen, that foon after that 
commotion of fubterraneal matter, which 
fent forth peftiferous exhalations, a more in- 
tenfe degree of fubterraneal heat, or perhaps 
the fame latent fire, extending itfelf farther 
and farther, may force up fumes of another 


fort, that being of a contrary nature, may be, 
if I may fo fpeak, antidotal againft the 
former ; and by precipitating them, or com- 
bining with them, may dilable them from 
acting fo mifchievouly, as otherwife they 
would. To countenance which I fliall tell 
you, that I have fometimes purpofely made 
diftillations, in which one part of the matter 
being, after the operation ended, put to the 
other, there will enfue a fudden and manireit 
conflict between them, and fometimes an in- 
tenfe degree of heat. And that mineral ex- 
halations, though otherwife not wholefome, 
may dilable peftiferous effuvia, may be ge- 
thered from what 1 lately noted about a 
country, which abounding with veins of cin- 
nabar, was, probably by their expirations, 
preferved from the peftilence. And our hy- 
pothefis will pcrhaps appearfomewhat the more 
probable, if we reflect on what I lately men- 
tioned of the fudden check, that is almoit 
every fummer given to the plague, which at 
that time is wont to reign at Grand Cairo. 
For fince it is generally obferved and com- 
plained of, that morbific caufes do their work 
much more effectually, than fanative ones; it 
feems very probable, that exhalations aicend- 
ing from under-ground into the atmofphere 
may be capable of producing peftilential fe- 
vers, and the plague itfelf, fince thofe cor- 
pufcles, that impregnate the AEgyptian air 
upon the fwelling of the nile, are able to put 
a fpeedy ftop, not only to the contagiouineis 
but to the maligmity of the plague, even 
when it is affifted by the fummer heat, which 
at Grand Cairo is wont to be exceffive. 

But having infifted perhaps too Jong on 
this Egyptian peftilence, I fhall only add, by 
way of illuitration of the conjecture, that in- 
vited me to mention it, that the acceffion 
even of expirations, that are not themfelves 
wholefome, may fometimes ferve to correct 
the air, and put a fudden check to an epide- 
mical difeafe ; for corpufcles of differing 
kinds may by their coalitions acquire new 
qualities, and each fort of them lofe fome of 
thofe they had before: as, fuppofe there 
wandered in the air a great many effluvia, 
which by their determinate fhape and bulk 
were apt to corrode or irritate the Jungs, or 
the membranes of the brain, €Sc. as thofe of 
nitre are to corrode filver; it may happen, 
that another fort of reeks, though in their 
own nature unwholefome, may, by afiociat- 
ing themfelves with the firft fort, and com- 
pofing with them corpufcles of new qualities, 
abolifh or much weaken the noxious ones they 
had before, in reference to this or that part of 
the human body. Though the fpirits of felt- 
petre will readily corrode filver ; yet if you 
add to them (as for fome purpofes I am 
wont to do) about half'as much, or lefs, of the 
fpirituous particles of common falt, ( which 
yet are corrofive enough, and will fret afun- 
der the partsof iron, copper, antimony, fe.) 
there will emerge a body, that will not at all 
corrode pure fiver, 


PRopPo- 
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Proposition IV. 


Ti is very probable, that moft of the difeafes, 
that even phyficians call new ones, are caufed 
rither chiefly or concurrently by fubterraneal 
Seams. 


Ton produét of my firft endeavours to 
bring credit to the foregoing propofi- 
tion appearing to have mifcarried, when I 
came to fend to the prefs the things I had 
written about it ; that at leaft what can be 
preferved of it may not be loft, I fhall fub- 
{titute inftead of it the following account, 
Ar the entrance of my difcourfe I ob- 
ferved, that the term mew difeafe was much 
abufed by the vulgar, who are wont to give 
rhat title toalmoft every fever, that, in autumn 
e{pecially, varies a little in its fymptoms, or 
other circumftances, from the fevers of the 
foregoing year or feafon. And therefore I 
declared, that by new difeafes I meant only 
fuch, whofe fymptoms were fo uncommon, 
that phyficians themfelves judged them to 
deferve that appellation ; fuch, for inftance, 
as the fudor Anglicus or fweating ficknefs ; 


rfe of fome unbeeded Caufes 


and indeterminate a way, to afford a fuffici- 
ent account of this affair; and as for the 
other lights, the fixt ftars, befides their being 
univerfal and indefinite agents, their fcarce 
meafurable remotenefs makes it juftly quet- 
tionable, whether they have any fenfible 
operation upon any part of our bodies, fave 
our eyes. And, though I deny not, that 
great intemperatenefs of the air, as to thic 
four firft qualities, as heat, cold, drineds, 
and moifture, are wont (not over juftly) to 
be called, may difpofe men’s bodies to feve- 
ral great diftempers, and may alfo be con- 
current caufes of thofe we are {peaking of ; 
yet neither can I acquiefce in thefe, when I 
confider, how much more frequently they hap- 
pen, than new difeafes do; and that their 
action, though various, is too general and 
indeterminate to perfwade me, that they can 
be the adequate caufes of effects fo rare and 
anomalous, as difeafes odd enough to deferve 
the title of new. 

But now, the fubterranean region of cur 
globe, befides that it is always near us, a- 
bounds with variety of noxious minerals, and 
probably conceals great quantities of differing 
forts of them, that zre yet unknown to us; 


and fince we have elfewhere proved, that dif 
there want not caufes in the bowels of thecourf of 
earth to make great and irregular, and fome-j rr 
times fudden confluxes, conflicts, diffipati- ari 
ons, and other confiderable changes, amongtitatest the 


the materials, that nature has plentifully#: 


that difeafe, which the learned Weerus and 
others call in Dutch Die Vare#w ; an unheard 
of difeafe defcribed by Ronfeius, that in the 
year 1581 invaded and deftroyed many in the 
dukedom of Lunenburg, to which many phy- 


ficians add the rickets, and others generally 
the Jues Venerea. Having cleared the terms, 
I next confidered, whether there were really 
any new difeafes properly fo called, and gave 
fome reafons to fufpect, that fome difeafes,which 
among phyficians themfelves have paffed for 
new,were extant before in rerum natura, though 


not in the country, wherein even the learned. 


judged them to be new. And I intimated, 
that to examine this fufpicion throughly, it is 
not fafe to acquiefce in the books of phyfici- 
ans only ; but it is fit to confult the writings 
of geographers, whether antient (among 
whom I particularly recommended Strabo) or 
modern, together with the relations of hifto- 
rians, navigators, and other travellers. And 
here I inquired, without determining any 
thing, whether the /ues Venerea be, as moft 
phyficians are wont to fuppofe, a difeafe wholly 
new, or only new to our European world, 
and brought hither from fome African or 
other remote region, where it may be pro- 
bably fufpeéted to have long been endemical. 

Bur taking it for granted, with the gene- 
rality of phyficians, that fome new difeafes 
are to be admitted ; I advanced to confider 
fome of the caufes, to which they may be 
imputed, and to give fome reafons, why I 
do not acquiefce in their opinion, though ve- 
ry general, that derive them only or chiefly 
from the varying influences of the heavenly 
bodies: for the moft powerful of thofe, 
namely the fun and moon, act in too general 


treafured up in thofe her fecret magazines ; 
and fince, in making out the three former 
propofitions, we have manifefted, that the 
fubterraneal parts of the globe we inhabit, 
may plentifully fend up noxious effluvia of 
feveral kinds into the air: it ought not to 
feem improbable, that among this emergent 
variety of exotick and hurtful fteams, fome 
may be found capable to difaffect human bo- 
dies, after a very uncommon way, and 
thereby to produce new difeafes, whofe du- 
ration may be greater or {maller, according 
to the laftingnefs of thofe fubterraneal caufes, 
that produce them. On which account it 
need be no wonder, that fome new difeafes 
have but a fhort duration, and vanifh not 
long after their appearing, the fource or fomes 
of the morbific efluvia being foon deftroyed 
or fpent ; whereas fome others may continue 
longer upon the ftage, as having under 
ground more fettled and durable caufes to 
maintain them: which Jait part of the ob- 
fervation may be illuftrated by what happeneii 
in Calabria ; which province, though it have 
been obferved to have acquired, within thefe 
two or three ages, the faculty of producing 
manna upon certain trees * ; yet this great 
change, though fudden enough, had it feems . 
fuch ftable caufes, as well as of great extent, 
that it hath lafted feveral {cores of years, and 
continues in that country to this day. 


* C, Magnenus de manna, cap. 9. Dic amabo, Altomari, cur ante irecentos annos nullum manna fuit in Ocenstria ; 
jam certe aderant pagi ibidem urbefque vicine neque, Sefelliffet curiofam incolarum folertiam, C9 O85. ante 249% annos 


nullum Manne Calabrenfis in autoribus veftigium éft, 


2 


lam 


of the Infalubrity and Salubrity of the Arr. 


I am not ignorant, that the whole doétrine 
propounded in the four propofitions about 
the infalubrity of the air is not at all com: 
fortable either to patients or phyficians : but 
important theories deferve to be inquired 
into, and, if true; to be delivered, though 
we could wifh they were untrue. And judi- 
cious men rather thank than blamethofe, that 
have given us accounts of latenc or unfuf- 
fpeétcd, though perhaps irremediable caufes 
of difeafes and of deaths; or have recorded 
the hiftories of fome poifons, whereof the 
true antidotes are yet unknown, Uncommon 
notions about dilfeafes may ferve to enlarge 
the phyficians mind and excite his attention 
and curiofity: and, befides that they may 
keep him from too obftinately perfifting in 
the ufe of received medicines, though unfuc- 
cefsful, upon a fuppofition, that the difeafe 
can have no other caufes, than thote wont to 
be affigned it by Claffic authors ; _befides 
this, I fay, I do not defpair, but that either 
the fagacity or fortune of this inquifitive age, 
or at leaft of pofterity, may by the bleffing 
of God be happy enough to find proper re- 
medies, even for thofe difeafes, that proceed 
from fubterranean effluvia, when once by 
proper figns they fhall be diftinctly obferved ; 
of which power of appropriated remedies 
I have known fome inftances, as to the very 
bad fymptoms produced by antimonial and 
fome other mineral fumes. 

Some of the points difcourfed of, under 
the fourth propofizion, were of affinity enough 
to paradoxes, to have need of being illuftra- 
ted or confirmed by obfervations and expe- 
riments, And therefore having accidentally 
retrieved fome of this laft named fort, I thall 
venture to fubjoin them asa f{pecimen, though 
without tranfitions or applications, but juft 
as I found them thrown together, in one loofe 
fheet, whercin I lighted on them. But it is 
time to conclude with the recital of the pro- 
miied experiments ; which I would imme- 
diately do, but that I hold it fit to premife, 
by way of introduction to them, that I hope 
the things hitherto difcourfed will appear 
much the more probable, if we fhall prove, 
by experiments, that, which feems much lefs 
likely, than any thing we have above deli- 
vered; namely, that metals completely for- 
med and malleable may be elevated into 
the air, and that perhaps without any great 
violence of fire, in the form of exhalations 
and vapours; the fingly invifible corpufcles 
ftill retaining their metalline nature. This, 
at leaft, as to fome metals, I have endea- 
voured to prove in another tract, intitled, 
AA Paradex about the Fuel of Flames. But 
becaufe that difcourfe was never publifhed, 
I will here fet down two or three experiments, 
(not mentioned, that I remember in it;) 
which I do the more willingly, becaufe it 
may be a thing of no {mall moment in phy- 
fick, if it be fhewn, that fixed and folid bo- 
dies, fuch as metals are, may by art be re- 
duced into fuch minute corpufcles, that, with- 
out lofing their nature and all their proper- 

Vou. IV 


ties, they may become parts of fumes; or 
‘erraa of invifible vapours, or even of flame 
1tielr, . 


Particulars belonging to the fourth Propofttion. 


ExPERIMENT I. 


W E took three parts or pounds of Dantzic 
vitriol (which is blue, and fomewhat 
partakes of copper) and two parts or pounds 
of good fea-falt; thefe being very well pow- 
dered and mixed, were diftilled with a ftrong 
naked fire, to force out all, that could be 
driven over; and by this means we not only 
obtained a {pirit of falt of a manifeftly blueifh 
colour, but there afcended alfo a confiderable 
quantity of powder, which, being fhaken 
with the liquor, fettled at the bottom of it 
in the form of a powder, which was judged 
to confift of corpufcles of a cupreous nature, 
and perhaps a!fo of fome of a martial nature. 
But I unhappily neglected the opportunity of 
examining this powder, which came up in 
quantity enough to have ferved for various 
trials, 


EXPERIMENT MII. 


By fubftituting Englifh vitriol (which is 
green, and is much more abundant in iron 
than that of Dantzic) and proceeding in other 
refpects as in the former procefs, we obtained: 
a very yellow fpirit, with a confiderable quan- 
tity of a yellowifh powder, that was guefied 
to be a kind of crocus martis, 


EXPERIMENT III, 


We took very thin plates of copper, and 
caft them into a retort, upon dn equal ora 
double weight (for we did not always ufe the 
fame) of good mercury fublimate ; and luting 
on the receiver, gave a fire by degrees for 


feveral hours; by which means we ufually | 


obtained fome running mercury, ( which 
feemed to be very well putrified, and was 
perhaps alfo impregnated) together with 
fome fublimate, that had not faftened upon 
the copper. 
tort we had good ftore of a ponderous and 
brittle fubftance, that did not look at all 
like a metal, but rather like fomething of a 
gummous or refinous nature, being alfo fu- 
fible and inflammable almoft like fealing-wax. 
This, having not opportunity to profecute 
the experiment at home, I put into the hands 
of an induftrious phyfician, that was earneft 
with me to impart to him the procefs, and 
let him purfue it for me. He, according to 
my directions, expofed this metalline rofin, 
(if I may fo call it) grofsly beaten to the 
free air, where it did, according to expetta- 
tion, in a fhort time, change colour, and 
turn to a kind of verdegreafe; which being 
diffolved in good fpirit of falt, gave a folu- 

Ggeg tion’ 
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And at the bottom of the re-° 
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tion of a very lovely green colour, This 
being flowly diftilled ad ficcitatem, yielded 
but a very weak and phlegmatick liquor , 
and the caput mortuum was again diflolved in 
trefh fpirit, and the menftruum abftracted 
as before. This was done feveral times, till 
the matter was fo impregnated, that the men- 
ftruum, being drawn off from it, came over 
as ftrong almoft as when it was put on. This 
done, the thus impregnated verdegreafe was 
diligently mingled with Tripoly, or fome fuch 
infipid and fixed additament, and diftilled 
with a ftrong fire ; by which means it afford- 
ed good ftore of a liquor colourlefs, like 
common water; which made thc phyfician 
fuppofe the experiment had mifcarried, till I 
having dropped into it a colourlefs liquor, 
namely fpirit of hartfhorn or of fal-armo- 
niac, he was much and delightfully furprifed 
to find it prefently difclofe a deep and lovely 
blue colour. What afterwards became of this 
odd fpirit, I need not here declare ; what has 
been faid being fufficient to fhew, that cor- 
pufcles of copper may be elevated in the form 
of exhalations, both tranfparent and colour- 
lef, The next following experiment, though 
in part mentioned by fome chymitt, is here 
fubjoined, becaufe it is neceflary, and ap- 
plied to a particular purpofe. 


EXPERIMENT IV. 


Ir from good Cornifh tin, you warily di- 
ftill an equal or double weight of Venetian 
fublimate, into a very large receiver, very 
well luted on to the retort, you will obtain 
a {pirituousliquor, which, as foon as the free 
air comes to touch it, will fend up abundance 
-of white exhalations, in the form of a thick 
fmoke, which will continue to be emitted 
much longer, than onc would imagne. But 
that, which I defire to have particularly ob- 
ferved in this experiment, is, that though this 
liquor be thus apt to emit fmoke, not only 
plentifully, but, as one would think, with 
violence, yet I found by trial, that even 
when I put it into a veffel, not ftreight mouthed, 
if I did but Jay a piece cf a lingle leaf of 
paper flatwife upon the orifice of the glafs, 
{o as cover it all, the vifible production of 
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the fumes would prefently ceafe; and the li- 
quor would lie like common water, as long 
as the paper lay, though but lightly, upon the 
glafs; though upon the removal of that, the 
liquor would fend up plentiful fumes as be- 
fore: which feems to argue, that fome metal- 
line fubftances may, by the contact of the 
air, have their copious afcenfion into the at- 
mofphere very much helped and promoted, 
as if the air had faline or other fort of par- 
ticles in it, that are, in reference to fome 
mineral bodies, of a very volatizing nature. 
The way, by which I have divers times eleva- 
ted the fixedeft of metals, gold itfelf, I have 
delivered in another paper, and fhall not here 
repeat it. But I fhall now fet down an ex- 
periment, that, when it is carefully made, is 
eafy to be performed, and yet affords a notable 
and fenfible proof, that the corpufcles of a 
metal may be made to afcend, and that plen- 
tifully, even with a very moderate heat, un- 
der the form of ordinary fumes or fmokc. 
To effect this I devifed the following expe- 
riment, 

We took copper, and diffolved it in good 
aqua fortis, till the menftruum was fatiated 
with it; in the ftrong folution we iteeped a 
while fome brown, or other porous paper, 
that being fitter than the finer to foak up 
the menftruum ; then flowly evaporating the 
fuperfluous moifture, we put a quantity of 
this imperfectly dried paper upon the hearth, 
at fuch a diitance from a fre of actually 
flaming wood, that the paper was not kind- 
led, but yet was fo fcorched, as to afford very 
plentiful fumes: thefe looked like ordinary 
{moke, whilft they moved through the air, 
and would queftionlels have mingled with 
it, and been difperfed through it, if the body, 
that emitted them, had not been purpofely 
placed for a future defign. But when the 
motion of the air towards the flame had 
carricd thefe fumes to it, the metalline {moke 
did, as I expected, ditclofe its nature ; for 
being actually kindled, it tinged the fame of 
a lovely colour, for the moft part blue, and 
fometimes green, as it happened to be va- 
rioufly mixed with the flame aud {moke of 
the wood. 


AN 


A N 


HISTORICAL ACCOUNT 


Strangely felfmoving LIQUOR. . 


Printed firft inthe PHILOSOPHICAL TRANSACTIONS, N°CLXXVIL 
p- 1188. Anno 1685. 


N ingenious teacher of mathematicks, 
A having, occafion to make a compofi- 
tion for a new fire-engine, whereof 
he was to fhew his majefty a trial, mingled 
divers ingredients in an earthen-pot over 
kindled coals; but could not, or did not, 
do it fo’ warily, but that the matter took fire, 
and began to blaze furioufly, which obliged 
him to ftifle the fame as haftily as he could; 
and having, removed the veffel from the fire, 
and fuffered it to grow cold, when after- 
wards he came to look upon it, to fee if what 
remained might be of any ufe to him, he 
was furprized to find it varioufly and brifkly 
moved. Wherefore having fet it afide, to 
be fure, that it might be thoroughly cold, he, 
after fome hours, vifited it again, and found 
it move as before: and having caft ftore of 
feeds upon it, to fee if the liquor would move 
them alfo, the bituminous part of it con- 
nected them into a kind of thick fcum, that 
covered moft of the fuperficies; but yet left 
fome intervals, in which the liquor appeared, 
and difcovered, that it continued its motions, 
Two days after, the engineer difcourfing with 
me of his fire-work, about which he had ad- 
vifed with me before, told me, among other 
things, of this odd accident. And when I 
had afked him, if the motion continued ftill, 
and had been anfwered affirmatively, though 
it was then a dark night and ill weather, my 
diffidence, or my curiofity, made me engage 
him to fend for the pot as it was; partly to 
be fure of the matter of fact, and partly to 
try, if the knowledge I had of the ingre- 
dients, which he had before told me, would 
afford any hint of the caufe of fo odd an 
effeét ; a like towhich in kind, though not 
in degree, I had many years before deviled, 
and fuccefsfully practifed, the way of pro- 
ducing. 

Tue veffel being come, though the hafty 
tranf{portation of it fcemed to have fufficiently 
difturbed it, there did appear manifeft figns 
of fuch a motion, as the engineer had afcribed 
to it; and therefore he being willing to leave 
it with me, I caufed it to be fet afide in a 
laboratory, where fome furnaces kept the air 
conftantly warm, and did there and elfewhere, 
at diftant times, look heedfully upon tt, now 
and then difplacing, or quite taking off, fome 
of the thick fcum, that too much covered 
the turface of it; and by this means I had 
the opportunity to take notice of feveral 
phenomena, whereof thele arc the chict. 


First I obferved, that the motion of this 
liquor was not only brifk, but very various ; 
fo that having loofened fome fmall portions 
of the fcum from the reft, one of them 
would be carried towards the right hand for 
inftance, and another towards the left, at the 
fame time. 2. Where the liquor firft came 
out from under the fcum, it feemed to move 
the moft brifkly, flowing almoft like a ftream, 
whofe motion upwards had been checked, 
and, as it were, reverberated, by that incum- 
bent obftacle. —. 3. Several motions in this 
liquor were the more eafy to be obferved ; 
becaufe, though it were dark, yet it was not 
uniform; confifting in part of oily and bitu- 
minous ingredients, which, though they feem- 
ed to have but one common fuperficies with 
the reft of the liquor, yet, by their colours 
and power of vigoroufly reflecting the light, 
they were eafily enough diftinguifhable from 
the reft. And I often obferved, that fome 
of thefe unétious portions of the matter, 
emerging to the furtace of the liquor, though 
perhaps at firft one of them would not appear 
bigger’than a pin’s head, yet, in moving for- 
wards, it would, at the fame time, diffufe 
itfelf circularly, and make, -as it were, a 
great halo, adorned with the colours of the 
rain-bow and fo very vivid, as afforded a 
very pleafant, and at firft furprizing fpecta- 
cle; thefe phantafms often nimbly fucceec’~ 
ing one another, and lafting, till they loft 
themfelves againft or under the thick fcum,— 
4. The motions of this odd liquor were not 
only various, but frequently vortical ; to be 
fatisfied of which I fometimes put fhort bits 
of ftraw, or fragments of fome fuch like 
ftuff, upon the difcovered part of the furface 
of the liquor, by which they were carried 
towards very diftant, if not oppofite, parts 
of the veffel at the fame time, But to make 
the vortical motion more evident, I feveral 
times detached confiderably large pieces of 
the thick fcum from the reft of the body; 
and had the pleafure to fee them move both 
with a progreflive motion in crooked lines, 
and with a motion about their own middle- 
moft parts. All this while the liquor, whcfe 
parts were thus brifkly meved, was actual.y 
cold, as to fenfe.— 5. To obferve what the 
prefence, or abfence, of the free air would 
do to this liquor, I caufed many fpoonfulls 
of it, with fome of the fcum, to be put into 
a cylindrical glafs, which, though large ittelf, 
had a acck belonging to it, that was but 


about 
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about the bignefs of one’s thumb, that it 
might be well {topped with a cork. But ha- 
ving, by this means, kept the free air from 
having a full and immediate contact with the 
whole furface of the mixture, as it had, when 
that mixture lay in the wide-mouthed veffel, 
I could not perceive the liquor to move to 
and fro, no not though the orifice of the 
neck were left open ; whereas having, at the 
{zme time, poured fome of the liquor into 
a very fhallow and wide mouthed veffel, 
called in the fhops a clear caked glafs, it 
moved rather more than lefs nimbly and va- 
rioufly than in the great earthen-pot, (which 
yet was of the fame fhape) and fhewed us 
many of thofe vivid and felf-dilating circles, 
that have been mentioned inthe third number, 
And thefe, by the finenefs of their colours, 
and the quicknefs, wherewith they fucceeded 
one another, afforded a delightful fpectacle, 
as long as I ftayed to obferved the liquor, — 
6. Though the motions of the hitherto men- 
tioned liquor did not feem to be always 
equally brifk, yet they appeared to continue 
manifeft and various in fome diverfities of 
weather, as to cold and heat; and when I 
looked on it by candle-light, as well as by 
day-light. And, when being not well enough 
to vifit it myfelf, I fent one purpofely to 
louk upon it, about ten a clock at night, 
he brought me word, that it continued to 
move as formerly, and fo it has done for ten 
days. And how much longer it will con- 
tinue to do fo, time muft determine. 


POSTSCRIPT. 


Some time after the foregoing account 
had been written, when I came to look upon 
the liquor (which in the mean time had been 
feveral times viewed, and appeared to retain 
its motions) I found, to my trouble, that 
fome body’s impertinent curtofity and heed- 
leffnefs had cracked the lower part of the 
earthen-pot; at which overture the liquor, 
though not the fcum, was run out: which 
had put a period to our obfervations, but 
that forefeeing, that fuch an accident might 
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happen, I had long before taken out fome 
{poonfulls of the liquor, and kept it cloie 
{topped ina vial, By this means I had the 
opportunity to obferve, that when I poured 
out the liquor into a wide mouthed veffel, it 
would move as before, though this were done 
forme weeks after it had been put up. And 
I remember, that long atter having one day 
received the honour of a vifit from a foreign 
minifter, who was an inquilitive perfon and 
a man of letters, we chanced, among other 
things, to talk of this liquor: and though 
it wete fcarce to be hoped, that it could 
ftill retain any of its motive virtue, yet, to 
gratify his curiofity, and that of fome inge- 
nious' men there prefent, I caufed the vial 
to be brought, and having unftopped it, I 
poured out the liquor intoa convenient fhaped 
veffel ; in which, after we had fuffered it 
to reft a while, they were delightfully fur- 
prized to fee it move, (though not, in my 
opinion, quite fo brifkly as before, yet) very - 
manifeftly and varioufly. This encouraged 
me to think it poffible, that it might retain 
fome motion, though but languid, feven or 
eight weeks after; and therefore on the 2sth 
of Fuly T looked upon it again, and having 
caufed it to be poured into a China cup, it 
manifefted, at firft, a brifk and various mo- 
tion: but this, after a while, did fo flacken, 
that I began to have fome fulpicion, that the 
motion it was put into by efrufion, and the 
firft contact of the air, might have given it 
the greateft part of its agitation. But this 
being but fufpicion, I put the veffel into di- 
vers poftures in a widow, the better to dif- 
cover the true caufe of this phenomenon ; 
but whilft I was bufy about this, which in- 
grofled my intention, a mifchance overturned 
the cup, and, by throwing down the liquor, 
put an end to my fpeculation: yet this mif- 
chance hindered me but from obferving, how 
long the odd agitation of our liquor would 
have continued, but not from finding, that it 
lafted a great while; for I fhewed it the fo- 
reign minifter about, or after, the beginning 


‘of Fune, that is, about five montlis, or more, 


after the liquor was firft obferved to move, 
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A Difcoufe about the Advantages of the Ufe of SimpLe MEpIciNEs. 


The PREFACE. 


LELE rife of the following tract, in- 

: timated near the beginning of it, 

was not fuch a fictitious thing as the 
reader may imagine: but though I really re- 
ceived a vifit from a phyfician, known to 
me but by his reputation, purpofely to pro- 
pofe to me his objections againft the cor- 
pufcular philofophy, and he hada long con- 
ference with me about them; yet, becaufe 
the hiftorical paffages of that interview can- 
not be circumftantially related in few words, 
I fuppofe the reader will willingly allow me 
to employ this preface, in giving him adver- 
tifements about the fcope and defign of the 
treatife it ufhers in. 

I sHatx therefore advertife him, that he 
will be much miftaken, if he fhall expect, 
as I perceive feveral have done already, to 
find in this book a collection of receipts of 
{pecific remedies: for a moderate attention 
to the title page will enable him manifeftly 
to difcern, that the following paper, in its 
own nature, and in the direct and immediate 
defign of it, is a fpeculative difcourfe ; fince 
it tends but to fhew, that, in cafe there be 
fpeeific medicines (as it is probable there are 
fome) their experienced virtues are recon- 
cileable to the principles of the corpufcular, 
or (as many call it) the new philofophy ; 
and, at Jeaft, do not fubvert them, if thefe 
effects and operations be not clearly expli- 
cable by them. And as this is the avowed 
fcope of the following effay, fo I chofe to 
treat of it lefs like a phyfician than a natura- 
lift; for phyficks being a fcience, whofe large 
extent invites and warrants its cultivators to 
fearch into ‘the nature and phenomena cf 
things. corporeal indefinitely, it muft often 
happen, that the medicinal art, and this 
{cience, will be converfant about the fame 
fubjeé&t, though in differing ways, and with 
differing fcopes; for there are divers hurttul 
or advantageous accidents and changes of the 
human body, whereof the naturalift takes 
notice, but as they are pheenomena, or changes 
produced by natural caufes in the body of 
~ Vou, IV, 
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an animal, whilft the phyfician confiders them 
as fymptoms of difeafes, or effects of medi- 
cines ; the former direéting his fpeculations 
to the difcovery of truth, and the other-his 
theory to the recovery of health. But be- 
caufe I elfewhere particularly confider the 


cognation and diftinction between the dif- - 


cipline, that the naturalift, and that, which 
the phyfician cultivates, I fhall forbear to 
mention them in this place ; but rather ac- 
knowledge, that I fcarce doubt, but that I 
might have inriched the following difcourfe 
with fome choice particulars, if I would have 
perufed and borrowed from the learned wri- 
tings of the famous Dr. Willis: but befides 
that I had not his books at hand, I was un- 
willing to be prepoffeffed or byaffed by his 
notions ; and I prefumed the perfon I wrote 
to would not be unwilling to fee, what, with- 
out their help, the confideration of the thing 
I treated of fuggefted to me. About this ] 
fhall now proceed to obferve, that though 
the direct fcope of the following difcourfe 
being to explicate the phznomena of fome 
bodies, which, from their ufe, are called me- 
dicinal, and declare how poffibly they may 
produce the effects afcribed to them, the en- 
fuing difcourfe is for the main of a fpecula- 
tive nature ; yet the confequences, that may 
be drawn from it, and the applications, that in 
this induftrious age, are like to be mide of 
fome things, that ir contains, may probably 
render it practical, For Ihavé more than once 
obferved, that divers confiderable remedies, 
and fome not unpromifing methods too; 
have either remained unthought of, both by 
many Galenical phyficians, and divets of their 


modern antagonifts,too; or, if propofed by - 


others, have been rejected or flighted, bare- 
ly upon this {uppofition, that ‘no rational ac- 
count can be given of ‘their way of working, 
or how they fhould do good ; and it is faid 
to be unworthy of a i phyfician * to 
make ufe of a remedy, of whofe manner of 
operating he cannot give a reafon. How 
prejudicial it may be to many patients, that 

Hhhh phylicians 
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phylicians be prepoffeffed with a bad opinion 
of an ufeful remedy, may be gueffed by him, 
that fhall confider, what multitudes of teem- 
ing women, that probably might have been 
faved by the fkilful ufe of phlcbotoniy, have 
been fuffercd to dic for want of it, upon a 
diflike of that remedy, that phyficians for 
many ages thought to be grounded upon no 
lus authority than a pofitive aphorifm of 
Hippocrates, And therefore, if, to remove the 
fpecious objcétion newly mentioned _againtt 
that whole kind of remedies called fpecifics, 
the following tract has been fo happy as to 
fhew, that it is at leaft poffible, that medi- 
cines, faid to be fpecific, may perform their 
operations by ways, which, though not expli- 
cable by the vulgar doétrine of the {chools, 
are intelligible, and reconcileable to the clear 


_ principles of the mechanical philofophy : if, 
I fay, this have been done by the theory pro- 
pofed in this treatife, it may conduce fome- 
what to inlarge the-minds of many phyficians, 
and invite them to make ufe of feveral re- 
medies, of which they did not think, or 

-againft which they were prejudiced. And 
fince fpecifics, where they can be had, are 
wont to be free frém any immodcrate mani- 
felt quality, and jor the moft part to work 
more benignly, as well as more effectually, 
ceteris parilas, than other medicines; [ think 
that to bring them into due requeft, and ih- 
vite phyficians to fearch for new ones, as well 
as employ thofe already known, may tend 
much to fhorten many cures, and make them 
more eafy and more fate. 

Eft aliquid prodire tenus, fi ncn datur ultra, 
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f-BAHE author had occafion to touch 

upon fome of the fame fubjects, that 

he here treats of, in a book, The 
Ufefulnefs of Experimental Philofophy, long 
{ince publifhed ; but he had the misfortune 
to be reduced to write the following dif- 
courfe about the fpecific medicines, and the 
utility of fimple remedies, in a village, where 
he had not that book at hand, and could not 
call to mind all, that he had therein publifhed 
feventeen or eighteen years before: on which 
account, though he ftudioufly forbore to re- 
peat the particulars, that he remembered to 
have fet down in that treatife, how appofire 
foever they would have been to his prefent 
purpofe, yet having, fince the following dif- 
courfe was fent to the prefs, got a fight of 
that other (which he had not read in many 
years) he finds, upon a tranfient view, that 
fome of the fame things are mentioned in 
both books: at which difcovery, though he 
be fomewhat troubled, yet he is the lefs fo, 
becaufe they are but few, in comparifon of 
the new ones, and fet down on fuch occa- 
fions, or with fuch other circumftances, that 
may make a favourable reader look on them, 
as not bare repetitions, And though in the 
torecited treatife, fome of the motives to 
make ufe of fimple medicines, be lightly 
touched ; yet befides that they are not all, 
that are mentioned in the following invita- 
tion, thofe arguments, that are there but point- 
ed at, are here treated of, and both confirmed, 
and explained by other obfervations and re- 
ceipts. And fince the printcd book above- 
mentioned has been for divers years very 
fcarce, it is prefumed, that thofe many readers, 
that have it not, will not be difpleafed to 
find here fome few things, for which they 
cannot refort thither: and as the author fore- 
faw he might be obliged to confent to the 


tranflation of the following papers into the 
Roman tongue, fo he thoughe his Latin 
readers would not repine, though a great 
number of particulars had been borrowed of 
a book, thet 1s not yet extant in their Jan- 
guage. 

I sHALL give you no farther account of 
the particulars contained in the two enfuing 
treatifes, fince the title pages give a fufficient 
hint of the noble author’s main fcope and 
chief defign. I fhall only fay, that the firft 
treatife effectually performs what has not been 
as yet attempted, by anfwcring a very confi- 
derable objection againft the doétrine of the 
corpufcularian philofophers ; namely, that, 
which is taken from what we call fpecific me- 
dicines, their virtues and operations being 
hitherto yidged by feveral of the learnedelt 
fort wholly irreconcileable to the principles 
of the new philofophy ; whereby he grati- 
fieth, not only the-curiofity of fpcculative 
philofophers, but does likewife a notable 
piece of fervice to all phyficians, ufhering in 
here and there fuch notions, as may be the 
principles of a fure and eafy practice ; yea, 
and enable them too, to give a good account 
of their own receipts; I mcan of thofe, that 
contain f{pecific medicines, whofe virtues hi- 
therto we could not defcribe to our patients, 
but by faying they did work we knew not 
how, or by fome fpecific, that is by fome 
occult or hidden quality. The fecond trea- 
tife, which is an invitation to the wie of fimple 
medicines, is of fuch a general ufe, that man- 
kind is much indebted to this noble author 
for it: it is fo well grounded both upon rea- 
fon and experience, that this, as well as the 
forementioned difcourfe, does fully anfwer 
the great repute of the author, both at home 
and abroad, where he is commonly ftiled 


the Englifh philofopber. 
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The INTRODUCTION. 


To my learned Friend Dr. F. 
SIR, 


Erceiving, by our late conference, that 
the thing, which moft alienates you 
from the corpufcular philofophy, 1s 

an objection drawn trom your own profef- 
fion and experience ; namely, that the fpe- 
cific virtues of medicines are not reconcilea- 
ble to it; my unwillingnefs, that an hypothe- 
fis Lam fo kind to, as I am to the mechani- 
cal, fhould continue under the disfavour of 
a perfon I fo much eftecm, as I do Dr. F. 
sales me venture to offer you the annexed 
paper, though it be but an inlargement of a 
dilmembered part of what I long fince, to 
gratify a friend, noted about the origin or 
production of occult qualities. For though 
I pretend not, that this trifle fhould fatisfy a 
man of your judgment and learning, yet it 
may perhaps ferve to keep you from thinking 
it impofMivle, that a fkilful pen may be able 
quite to furmount thofe difficulties, that fo 
bad a pen as mine is of capable of lefiening. 


A paper belonging to the writings about the 
mechanical origin of qualities. 


MONG tthe feveral kinds of occult 
AX qualities, that, which 1S afforded by 
the fpecific virtues of medicines, is not here 
to be pretermitted : for thefe qualities do not 
only, like other hidden ones, invite our cu- 
riofity, but concern our health, and may 
hereafter (if I miftake not) appear to be of 
much greater importance, than as yet they 
are commonly thought. However, it may 
be worth while to take fome notice of them 
in this place, if it were but becaufe divers 
learned phyficians do, as fome of them owned 
to me, reject or disfavour the corpufcular 
philofophy upon this account, that they think 
it cannot be reconciled to the virtues of f{pe- 
cific remedies, or at leaft cannot, either in a 
particular, or in a general way, give any to- 
lerable account of them. 

I inp three forts of qualities mentioned 
in the books of phyficians, under the notion 
of fpecific virtues; for by fome a medicine 
is faid ta havea fpecific faculty, becaufe it 1s 


eminently and peculiarly friendly to this or 
that particular part of the body, as the heart, 
the brain, the eye, €&c. by others it is 
faid, by a fpecific power, to attract and eva- 
cuate fome determinate humour, as choler, 
phlegm, &c. But the moft ufual account, 
upon which a medicine is faid to be fpecific, 
1s, that it has the virtue to cure, by fome hid- 
den property, this or that particular difeafe, 
as a pleurify, an afthma, the cholick, the 
dropfy, €fc. And this being the principa! 
and moft common fenfe, ‘in which the word 
{pecific is employed by phyficians, I fhall or- 
dinarily make ufe of it, in that fenfe, in the 
following difcourfe, but yet without fo con- 
fining myfelf to it, as not to confider it in 
the two other fenfes, when occafion fhall re- 
quire, 

But before I defcend to particular confi- 
derations, it will not be amifs to obviate mi- 
ftakes, by declaring in what fenfe, in this 
paper, I fhall employ the term fpecific me- 
dicine, efpecially in the laft of the three 
aforementioned acceptions. 

I po not then by a fpecific underftand a 
medicine, that will cure the difeafe it is good 
for infallibly, and in all perfons, that take it ; 
for I confefs I never yet met with any fuch 
temedy ; nor do I by fpecific underftand a 
medicine, that, almoft like a charm, works 
only by fome latent and unaccountable pro- 
perty, without the affiftance of any known 
quality, as purgative, diuretic, fudorific, &e. 


-to be found in other medicines : but, by {pe- 


cific [ mean, in this difcourfe, fuch a medi- 
Cine, as very. often, if not moft commonly, 
does very confiderably, and better than ordi- 
nary medicines, relieve the patient, whether 
by quite curing, or much leffening his dif- 
eafe, and which acts principally upon the ac- 
count of fome property or peculiar virtue ; 
fo that if it have any manifeft quality, that is 
friendly, yet the good it does is greater, than 
can be afcribed to the degree it has of that 
manifeft quality, as hot, cold, bitter, fudo- 
rific, &fc, ; 
THere are two grand queftions, that may 
be propofed about the fpecific virtue afcribcd 
to medicines: the firft is, whether there be 
really any fuch? and the fecond, whether, if 
there be, the mechanical hypothefis can be 
accommodated to them? 
Tue former of thefe queftions may admit 
of a double fenfe; for it may be Ss 
with 
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with refpect either to the prefent meafure of | 


our knowledge, or to thofe further atrain- 
ments, that, in future times, men may arrive 
at. 
In the latter of thefe fenfes, (to difpatch 
firt the confideration of that) I fhall not 
prefume to maintain, without reftriction, el- 
ther part of the queftion: for I do not only 
hope, but am apt to think, that in time the 
induitry and fagacity of men will be able to 
difcover intelligible caufes of moft of thofe 
qualities, that now pafs for occult, and a- 
mong them of many of the fpecific virtues 
afcribed to medicines. And yet, on the 
other fide, I much fear, that men will not 
be fuccefsful in tracing out the true and im- 
mediate caufes of thofe good effects of fome 
remedies, that depend upon fuch fine and 
uncommon textures, and fuch latentand oddly 
cuided motions, as fall not under our fenfes, 
though perhaps affifted by inftruments : which 
conjecture will appear the lefs improbable, if 
we confider thofe admirable idic/yucrafie, or 
peculiarities of difpofition, whereot the books 
of eminent writers afford us many inftances, 
to whofe number I could, upon my own ob- 
fervation, add feveral, if I thought it need- 
ful. And though I am not ignorant, that 
fome of thefe may be plaufibly accounted for, 
2s that cf fome men’s averfion to cheefe, or to 
cats; yet Ido not think, that the like expli- 
cations can be extended to fome others, that 
might be named, if it were here pertinent 
to difcufs that throughly. 

As to the former fenfe of the queftion 
lately propounded, I confefs myfelf very in- 
clinable to the affirmative, as tar as I can: 
judge by thofe writings of phyficians I have 
had occafion to perufe : which limitation I 
add, becaufe I would not derogate from the 
knowledge of particular perfons, who, in fo 
learned and inquifitive an age, may be ar- 
rived at far greater ‘attainments, than thole 
phyficians have done, that have entertained 
the public about the occult and fpecific qua- 
lities of medicines. 

I xwow there have been, and ftill are, dog- 
matical phyficians, that upon the principles, 
as they pretend, of the fchool-philofophy, 
reject all medicinal virtues, that they think not 
reducible to manifeft qualities: but of fuch 
Galen fomewhere juftly complains, that they 
either deny matters of fact, or affign very 
incompetent caufes of the effects they pretend 
to explain; and, for my part, Iam fo far 
from believing thefe men capable of giving 
fufficient reafons of the more hidden proper- 
ties of medicines, that I am not apt to think 
them able, by their principles, to give clear 
and particular explications even of the more 
eafy and familiar virtues of fimples. 

J am therefore difpofed to think, that, in 
the fenfe formerly delivered of the term {pe- 
cific medicines, there are fome remedies, that 
deferve that name, 

To this opinion I have been led by feveral 
reafons, And firft, (to begin with the leaft 
weighty) it has the fuffrage of many learned 
phyficians, both antient and modern, and 


particularly that of Galen himfelf, in feveral Galen. de 


places of his works. And I remember, that ® 
treating of a fpecific remedy againit the bit- 
ing cf a mad dog, which virtue he afcribes 
to an occult quality, or, as he fpeaks, to the 
propriety of the whole fubftance, he takes 
occafion to promife, that he would write a 
boek of things, that operate upon that ac- 
ccount ¢ which book, if it had efcaped with 
his other works (for he elfewhere cites it as 
having written it) would probably have fur- 
nifhed us with feveral things to ftrengthen 
our opinion. And though in matters philo- 
fophical lam little fwayed by mere autho- 
rity; yet the concurrent fuffrage of many 
eminent phyficians may, in this controverly, 
be the more confiderable, becaufe moft of 
them, being noted practitioners, had oppor- 
tunity to obierve, whether or no any, remedies 
deferved the name of fpecifics : and their tefti- 
mony is, in our cafe, the more to be re- 
garded, becaufe phyficians, efpecially famous 
ones, are not wont to be willing to acknow- 
ledge, that there are effects, which fall under 
the cognifance of their art, whereof they 
cannot give the caufes. 

My next inducement to admit fpecifics, 
is founded upon parity of reafon: for it is 
manifeft, that there are divers formidable 
maladies, that are produced by inconfiderable 
quantities of poifons, that have not been dif- 
covered to produce fuch great and difmal 
effects by any manifeft quality, whether firtt, 
fecond or third, as medical authors (I doubt 
not over accurately) diftinguifh them. 

On this occafion I fhall add a very odd ac- 
cident, about which I was advifed with by an 
expert oculift, very {oon after it happened ; 
the cafe was this: a man lying fomewhat 
long in bed in the morning, and chancing, as 
he lay upon his back, to caft up his eyes to the 
tefter, {aw a great {pider, that ftood ftill juit 
over his face. Wheretore having reproached 
his wife, who happened to be in the room, 
with grofs negligence, fhe took a broom, and 
ftruck it upon the upper part of the tefter, 
to beat down the {pider ; but the animal held 
fo faft with his feet, that the miffed her aim, 
and he, whether frighted or irritated by this 
rude fhake, let fall upon the man, that was 
{taring at it to fee what would happen, a drop 
of liquor, that lighted directly upon one of 
his open eyes: but finding no heat nor fharp- 
nefs enfue, but rather a very fenfible coldnets, 
he made nothing of it, but rofe and put on 
his clothes; but prefently after, happening 
to rub with his finger the other eye, he was 
fadly furprized to find himfelf fuddenly be- 
nighted ; and calling for affiftance he found, 
that the eye, which the ipider had let fall 
fomething on, though no change were noted 
in it by the by-ftanders, was totally deprived 
of fight. Upon which icore he repaired to 
the above-mentioned oculift; but whether he 
afterwards recovered’his fight or no, I cannot 
tell; all the endeavours the oculift and I em- 
ployed to find out his lodging (to which it 
feems he had left a wrong direction) having 
been fruitlefs. This brought into my mind, 
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that I had fometimes wondered to fee, how 
much more quickly fpiders will kill flies, than 
the cutting off their heads, or ninning them 
quite through with pins or needles will do. 
Burt to return to what I was faying, of 
the great mifchief done to human bodies by 
very {mall quantities of poifon, methinks 
one may thence argue, that it feerns not im- 
probable, that appropriated medicines, efpe- 
cially when adminiftred in greater quantity, 
may produce very notable changes in the hu- 
man body to the advantage of it. But on 
this occafion I expect to be told, that it is 
much more eafy to do harm than good, and 
I confeis it is fo in the general; but yet, in 
the particular cafe before us, I confider, that 
fome poifons, that produce fuch dreadful 
{ymptoms in the body, are frequently cured 
by their appropriated antidotes, which there- 
fore muft have a fanative power great enough, 
with the help but of the ordinary concourfe 
of nature, to furmount the efficacy of the 
venomous matter. To which I fhall add 
this more familiar inftance, that as perfumes 
do often enough produce various, and fome- 
times frightful fymptoms, in many hyfterical 
wemen; fo the fumes of the burnt feathers 
of patridges, wood-cocks, &¥c, do frequent- 
Jy cure the fit in as little time, as the {weet 
fmell procured it. And I have-often found 
the {fmell of {trong fpirit cf harts-horn, or of 
fal-armoniac, recdver fuch women in far lefs 
time, than the fragrant odours employed to 
make them fick. 

Tue third and principal inducement I 
had, to think there are fpecific remedies, is 
from experience. I might urge, on this oc- 
cafion, the teftimony of Galen, who tells us 
more than once, that he himfelf therefore 
confided in the afhes of burnt craw-fifhes, 
for the cure of the biting of a mad dog, be- 
caufe never any of thofe, that took it, died. 
And to annex that upon the bye, for the ufe- 
fulnefs of it, he adds, that though the effect 
of thefe afhes be admirable, even when given 
alone, yet their virtue may be increafed, by 
adding to ten parts of burnt craw-fifhes five 
of gentian and one of frankincenfe. And 
the great virtue of thefe burnt fhell-fifhes I 
find to have been taken notice of fome ages 
before Galen, Diofcorides much commending 
them againit the fame difeafe, that the Perga- 
mentian does, 

I soauu in this place purpofely forbear to 
mention fuch medicines, .as, though by di- 
vers learned phyficians conimended as {fpe- 
cificks, are yet by others much queftioned, if 
not flatly denied to be fo; fince it may be 
more proper, and may perhaps fuffice, to 
mention two or three, whofe efficacy is more 
notorious. 

Ir ts known, by almoft daily experience, 
in italy and divers other hot countries, that 
though the ftings of fcorpions oftentimes 
produce very acute pains, and formidable 
fymptoms, yet the mifchief is eafily reme- 
died, either by prefently crufhing the body of 
the fcorpion upon the hurt, or by anointing 
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the part affected with oil of fcorpions, (for 
that reafon to be almoft every where found, ) 
which being made by fuffocating thofe infects 
in common oil, and keeping it long in the 
fun, the liquor does not at all appear to have 
any manifeft quality, to which its fanative 
eficacy may be afcribed. 

Tue bitings cf chofe ferpents, which, for 
the noife they are wont to make with a kind 
of empty bladders in their tails, the Englith 
call rattle-fnakes, are counted much more 
poifonous and dangerous, than the ftings of 
{corpions ; of which I remember a learned 
eye-witnefs, that lived divers years in ir- 
ginia, where they much abound, related to 
me a very ftrange inftance, which I cannot 
now ftay to fet down : and yet the Enplith 
planters, when they have the misfortune to be 
bitten by thefe ferpents, are wont to cure 
themfelves very happily by the ufe of that 
plant, which from its effects, and the place it 
grows in, is well known by the name of Vir- 
ginia {nake-weed, [or /erpentaria Virginiana. } 

Tart the Peruvian bark, commonly called 
here in England the Jefuits powder, is a {pe- 
cific againit agues, particularly quartans, di- 
vers learned phyficians not only grant but af- 
fert ; and I remember the juftly famous Dr. 
Willis gave me this character of it in private 
difcourfe, (not without taking notice, that 
fome decried ‘it,) it is the nobleft medicine 
we (meaning the phyficians) know. But 
though I will not difpute, whether it be fo 
certain and fafe a f{pecific for agues, as it is 
believed by divers eminent doctors; yet I 
think it can fcarce be denied to be a fpecific 
medicine to ftop the fits of agues, (in the 
notion of {pecific remedies formerly delivered) 
fince it does that more effectually, than the 
generality of phyficians, for many ages, were 
wont to do with their other antifebrile me- 
dicines, 

T micut here tell you, that I have myfelf 
feen a ftone, whole efficacy in ftopping he- 
morrhagees invited my wonder and another, 
which performed extraordinary things in more 
than one diftemper, though I could not per- 
ceive, that either of them did thefe things by 
any manifeft quality. And I might here add 
fome other particulars, that may be borrowed 
from experience, in favour of our opinion ; 
but that it is like they will be more properly 
alledged hereafter, in fome places of the re- 
maining part of our difcourfe. 

I xnow thofe, that have rejected fpecific 
medicines, have confidently urged three plau- 
fible arguments againft them. For fome 
phyficians deny there are any effects of medi- 
cines fo confiderable, as to make them de- 
ferve the name of fpecific; others would 
probably allow, that experience tavours our 
opinion, if they did not think the way of a 
fpecific medicine’s operating muft be inex- 
plicable, and confequently ought not to be 
admitted by phyficians ; and others again 
(being of fentiments very differing from thete) 
will allow them to be very efficacious, but 
endeavour to derive their whole efficacy trom 
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manifeft qualities, as heat, cold, tenuity of 
parts, faculty of making large evacuations by 
vomit, fiege, @e. 

But thefe objections will be more oppor- 
tunely confidered in due places; only there 1s 
one argument, that may be objected by the 
denicrs of fpecific remedies, which I confefs 
is fo {pecious, as to deferve to be particularly 
examined in this place, left it fhould, 1f un- 
removed, beget too ftrong a prejudice againft 
a great part of the enfuing difcourfe. For it 
may be faid, that a medicine taken in at the 
mouth muft in the ftomach and guts be at 
leaft very much changed by digeftion and 
the aliments it meets with there, and a good 
part of it will be profcribed among excre- 
ments: that, after it has paffed out of che 
{tomach, it muft meet with divers ftrainers 
of differing textures, which will probably 
{top all or moft of the medicinal corpufcles, 
that would pervade them : and that if any 
fhall be fo lucky, or fo penetrating, as to 
furmount all thefe obftacles, they will pro- 
bably cither be affimilated unto the fubftance 
of the body, or quite changed by the parts 
they will be fain to combine with there : or, 
if yet any fhould be able fo obftinately to re- 
tain their priftine nature, they will in all like- 
lihood be too few to have any confiderable 
operation upon the body. But to this plau- 
fible objection I have feveral things to oppofe 
by way of anfwer. 

1, Ano firft I may reprefent, that divers 
{pecific medicines, as fome ointments, plaif- 
ters, pultis’s, amulets, pericarpia, &¥¢. be- 
ing outwardly applied, their corpufcles can 
get into the mafs of blood without pafling 
through the ftomach, and confequently are 
not concerned in the propofed objection. 

2. Acainst meft of the Galenical phyfi- 
cians, that are wont to urge the formerly pro- 
pofed objection, I fee not, why one may not 
argue ad hominem, by pucting them in mind, 
that the fame difficulties tor the main, or 
others not inferior, may be alledged againft a 
common opinion of their own: for fince 
they believe, that purgatives, cordials, dia- 
phoreticks, befides cephalicks, hepaticks, 
and fome other forts of medicines, do con- 
temperate and fweeten the blood, and ufe- 
fully affect the newly mentioned {table parts ; 
and fince thefe medicines aét not by naked 
qualities, but by fimall particles of their own 
fubftance, if they can give us an intelligible 
account of the ingrefs of thefe particles in 
confiderable numbers into the recefies of the 
body, without being difpoiled of thei par- 
ticular virtues, they will at the fame time in- 
itruét us, how to anfwer the objection they 
urge againit us. ) 

3. Anp in regard the generality of phy- 
ficians hold, that milk and urine were mate- 
rially in the mafs of blood, and are feparated 
from it by the breafts and kidneys, I think 
one may by experience fhew the invalidity of 
their ratiocination againft fpecificks : for it is 
obvious to obferve, and J have feveral times 
done it mytfelf, that rhubarb will (perhaps 
for many hours} tinge the urine of thofe, that 


take any confiderable dofe of it. And in 
fome of our Englifh American colonies there 
grows a fruit, which the planters call the 
prickled pear, whofe inward fubftance is ex- 
ceeding red, and whofe being pleafant in tafte 
as well as colour frequently invites eaters ; 
but its juice is of fo penetrating a nature, 
that it paffes from the ftomach into the blad- 
der, and then into the chamber-pot, with fo 
little lofs of its rednefs, that ftrangers are 
wont to be furprized and frightned at it, 
as thinking this unknown fruit had made them 
void bloody urine, if not blood rather than 
urine. ‘This is a known thing among thofe, 
that have dwelt in our fouthern plantations, 
and has been afhrmed to me by unfufpected 
eye-witnefies, and among them by a famous 
phyfician. As formilk, the great Hippocrates 
himfelf inforrns us, that if a woman, or a 
fhe-goat, take elaterium, the cathartic virtue 
paffes into the milk, and will purge the child 
that drinks it: and remember, that having 
occafion to make fome ftay, in the fpring or 
beginning of fummer, in the confines of 
Switzerland and Savoy, I had the opportu- 
nity to obferve this odd phenomenon ; that 
when the cows in that diftrict fed, as they 
would in that feafon plentifully do, upon a 
certain weed, faid to be a kind of wild gar- 
lick, that grew ccpioufly in the paftures, the 
very butter made of their milk had fo rank a 
tafte of the herb, that though I was not, 
yet divers other ftrangers were, thereby di- 
verted from eating of it, though otherwife 
frefh and good. And I remember too, that 
having paffed a winter on the fea-coalt of the 
county of Cork in Ireland, I found it a known 
obfervation, that a fort of greedy fea-fowl, 
whole name comes not now into my mind, 
living almoft wholly upon fifh, ( upon whofe 
fhoals I have fometimes wondered to fee fuch 
a multitude of ravenous fowls attending ) 
they acquire a tafte, that makes fome pleafantly 
queftion, whether the food they afford be to 
be reputed flefh or fifh. But how conftantly 
the particles of divers bodies may retain their 
nature in all the digeftion and {trainers they 
pafs through, I have more amply difcourfed 
in another. tracl, About the concealinents and 
difguifes of seminal principles ; and I prefume 
I have here faid enough, to allow me to pro- 
ceed to the fourth part of my anfwer, 

4, I consipER then, in the laft place, 
that whereas it is objected, that fo fmall a 
quantity of the matter of a {pecific, as is able 
to retain itsnature, when it arrives at the part 
it fhould work on, muft have little or no 
power left to relieve it; this difficulty will 
not much ftageger thofe, that know, how un- 
fafe it is to meafure the power, that natural 
agents may have to work upon fuch an en- 
gine, as the human body, by their bulk, rather 
than by their fubtilty and adtivity. A fober 
gentleman, that was governor of a colony in 
the torrid zone, and commanded a warlike 
Englifh veffel, that failed up very far in the 
great river of Gambia or Gambra in Africk, 
and ftaid there fome time to trade with the 
Negroes of the inland country, being in- 
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quired of by me, among other things, about 
the poifons, that are faid to be extraordinarily 
powerful in the parts he came from ; he an- 
fwered me, that the Blacks had a poifon, that 
was, though fomewhat flow, yet very mortal, 
in fo {mall a dofe, that it was ufual for them 
to hide enough of it to kill a man under one 
of their nails, which they wear fomewhat 
Jong ; whence they would drop it fo dexter- 
oufly into the drink, or milk, or broth, or 
other liquid aliment of thofe they owe a fpite 
to, that it is {carce poflible for a f{tranger to 
be watchful enough to prevent it. For which 
reafon, as he told me, though he formetimes 
eat with their petty princes or governors at 
the fame table, yet he would never eat out of 
the fame difh, nor drink out of the fame cups 
with any of them, He added, that in another 
part of Africa, a famous knight, who com- 
manded the Englifh there, and lately died a 
fhip-board in his way home, was fo poifoned 
at a parting treat by a young Negroe woman 
of quality, whom he had enjoyed and declined 
to take with him, according to his promife, 
into Europe. And though my relator early 


gave him notice of what he fufpected to be- 


the caufe of this indifpofition, and engaged 
him thereupon to take antidotes, and cor- 
dials, as treacle, &#e. yet his languifhing dif- 
temper ftill increafed, till it killed him, 

I coutp name a vegetable fubftance grow- 
ing in Europe, and perhaps not far from 
hence, which though fome empiricks employ 
as a medicine, is fo violently operative, that 


a learned and famous modern phyfician re- 


lates, that nu more than half a grain would 
work fo violently, as to caufe very dangerous 
hypercatharfes, of which though he remedied 
fome, yet he was not able to keep all from 
being mortal. And becaufe many ingenious 
men deny, that our Englifh vipers are poifon- 
ous, I fhall add in favour of the argument, 
that I have been enturcing, that I know a 
young man, who having been bitten by an Eng- 
lith viper, which he too rathly laid hold on, 
though the tooth pricked but his hand, yet 
the venom conveyed by fo fmall a hurt, 
which perhaps equalled not in quantity the 
hundredth part of a pin’s head, quickly pro- 
duced in him the bad fymptoms, that ufually 
follow the biting of that ferpent ; and among 
others (for I particularly afked him about 
that ) a violent vomiting of ill-conditioned 
ftuff. I know alfo a perfon, that practifed 
phyfic in the ifle of Java, where fcorpions are 
held to be more venumous than in Italy, who 
having, after he had drank fomewhat freely, 
provoked, and been ftung by, a {corpion, 
though the hurt was but in his thumb, and 
was fo fmall, that I could not perceive the 
leaft {car it had left, that it put him prefently 
to fuch violent tortures, for fome hours, till 
he had procured fpecific remedics, that he 
looked upon himfelf a dead man ; and felt 
fo raging a heat within, that he thought (to 
ufe his own expreffion) that hell-fire was got 
into his body. Nor is it only by mere poi- 
fons, that a human body may be greatly af- 
fected, though the agent be but very incon- 
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fiderable for bulk and weight; for we fee, 
that divers women, otherwife ftrong and 
healthy, will be caft into fwooning fits, and 
perhaps will complain of fuffocation, and be 
put into convulfive motions, by the fragrant 
odours of mufk or civet ; though if all the 
effluvia, that caufe thefe fymptoms, were re- 
duced into one aggregate, this would not 
probably amount to a hundredth, nor per- 
haps to a thoufandth part of a grain. And 
I have oftentimes fpeedily fupprefled fuch 


‘fits by the odour of the volatile falts, hartf- 


horn, falarmoniac, or the like, or of diftilled 
fpirits abounding with fuch falts; though 
perhaps all the particles, that actually relieved 
the patient, and calmed thefe frightful fymp- 
toms, if packed together, would not have 
equalled, either in bignefs or in weight, the 
tenth, not to fay the: fifteenth, or the hun- 
dredth part of a grain of muftard-feed. And 
as for inward remedies, it is vulgarly known, 
that in the infufion of crocus metallorum, the 
corpufcles, that render the liquor vehemently 
vomitive and purgative, are fo very minute, 
that great proportions of wine, or other ve- 
hicles, may be ftrongly impregnated with them, 
without any fenfible diminution of the body, 
that parts with them. And of this we have 
a not lefs, if not more, confiderable inftance, 
when quickfilver is decoéted or long infufed 
in common water. For Helmont obferves, 
that though the liquor be not altered in co- 
lour, or tafte, nor the quickfilver at all fen- 
fibly changed, nay, nor grown any thing 
lighter in a balance ; yet the liquor does, by 
means of thcfe infenfible and unponderable 
effluxes of the quickfilver, acquire a notable 
virtue againft worms; for which purpofe, 
not only Helnont, but before him that expe- 
rienced chymift Hartman, and another emi- 
nent writer, extol this medicine. And, on 
this occafion, I remember, that a fine boy, 
born to be heir to a very illuftrious family, 
falling into a dangerous fever, which was 
judged to proceed from worms or verminous 
matter ; a famous and experienced phyfician, 
that treated him, confeffed to me, that he 
was out of hopes of him ; becaufe the child 
having been bred to have his will, and tired 
with unfuccefstul remedies, was fo obftinate 
and careful in refufing to take any thing, 
that {melled or relifhed of a medicine, that he 
forbore, in {pite of all the art ufed to deceive 
him, even to drink any thing but {mall beer, 
Whereupon I perfwaded both the doctor, and, 
the lord, whofe fon the child was, to im- 
pregnate his {mall beer with mercurial parti- 
cles, by frequently fhaking it with good 
quickfilver in it; by which means the patient 
perceiving, no charige of colour or tafte in the 
drink, fwallowed it greedily, and through 
the bleffing of God was foon after reftored to 
a health, which the parties concerned af- 
cribed to the mercurial remedy. 

I sHoutp condemn myfelf for having be- 
ftowed fo many words upon one objection, 
but that I hope the anfwer given to it in this 


place will facilitate and fhorten feveral 


things relating to my prefent fubject, {pecific 
medicines, 
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Medicines ; about which I fhall now pro- 
cum] to offer my thoughts in fome propoliti- 
one, and fhort difcourfes upon them. 
Lavine now difpatched the firft of the 
two formerly propoicd inquiries, I proceed 
to the fecond ; namely, whether the mechani- 
cal lyypothefis can be accommodated to fpe- 
cific medicines, fo as that they may be either 


intcliizibly explicated by it, or at leaft fhewn, 


to '¢ reconcileable to it? I prefume you will 
cafily believe, that there are few writers 
more inclinable, than I 2am, to confefs the 
dimnefs of our knowledge, and the obicurity 
of many things in nature; or that are more 
forward, than I, to grant, that many of the 
eperaticns of fpecifick medicines are to be 
r-choned among thofe abftruie things, whcre- 
ef nature feems to affect the concealment : 
But notwithftanding this, when I confider, how 
comprehenfive and fertile the principles of the 
corpulcular philofephy are, I cannot defpair, 
sat chat itwill be found, that divers of the effects 
of thefe medicines may be, in a general way, 
explicated by them, and not any will appear 
inconfiftent with them, This I defire may be 
here taken notice of once for all, that, retaining 
the feope of the following difcourfe ftill in 
your memory, you may not think it ftrange, 
that I content mytelt, on moft occafions, to 
give in general poffible explications, and to 
thew, that {pecific medicines may operate on 
fome fuch account as I propofe, without af- 
firming, that they certainly clo fo. I obferved 
foon after the beginning of this paper,that there 
were three forts of virtues, to which phyficians 
(though not unanimoufly ) have given this 
title of fpecific; namely, fuch as evacuate 
fome particular humour, fuch as are pecu- 
arly friendly to this or that part of the hu- 
man body, and fuch as in an unknown way 
cure or much leffen this or that determinate 
difeafe. But yet I fhall now apply my dif- 
courfe peculiarly to the laf fort cf thefe me- 
dicines, as being both more confiderable in 
itfelf, and the chief fubject intended in pre- 
fent difcourfe; giving neverthelefs, as occa- 
fion ferves, fuch additional hints and obfer- 
vations, as may make the reflections belong- 
ing to this third fort of {pecificks, eafily ap- 
licable, sutat7s mutandis, to the other two, 

Awp I fhall begin with laying here for a 
foundation, what J have in another treatife 
had occafion to deliver and make out; name- 
ly, that a living human body ts not to be 
icoked upon as a mere ftatue, or a mere con- 
geries of the materials it is compofed of, 
Heth, blood, bones, fat, nerves, veins, arte- 
ries, €8c. but an admirably framed engine, 
confifting of ftable, liquid, and pneumatic 
fubftances, fo exquifitely adapted to their re- 
{peCtive functions and ufes, that oftentimes 
the cffeéts of an agent upon it are not to be 
meafured fo much by the power of that 
agent confidered in itlelf, as by the effects, 
that are confequently produced by the action 
of the parts of the living engine itfelf upon 
one another, 

Tus premifed, I confider, that there is 
no reed to grant, that the operations of all 
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Specifics, or of the fame in differing difeafes, 
muft be of one kind; but that differing fpe- 
cifics may operate in feveral manners, and 
fome by one of thefe ways may oppugn fuch 
a difeafe, and others may do gocd againft 
fuch another, And of thefe general ways I 
fhall brictly propofe fix or feven, that now 
occur to my thoughts; having frft given 
you this important caution, that the fpe- 
cific remedy does not commonly (though 
fometimes 1t may) relieve the patient by this 
or that fingle way of operating, but by a 
concurrence of two or more, that, as it were, 


join their forces to produce the defired et- 


fect, 


PrRoPosiTION [. 


And frft, fometimes the fpecific medicine may 
cure by difcuffing or vefoluing the morbific 
matter, and thereby making it fit for expul- 
fron by the greater common fhores of the bo- 
dy, and the pores of the fkin, 


T is known, that many difeafes, and thofe 
oftentimes ftubborn and chronical, proceed 
from certain tough or vifcous humours, ‘tha 
obftruct the paffages, whereby the blood 
fhould circulate, or other ufeful liquors be 
tranfmitted : and thefe peccant humours are 
oftentimes fo vifcid and obftinate, that ordi- 
nary remedies will do little or no good upon 
them, And yet a {pecific may, by the fmal- 
nefs and congruous figure of fome of its cor- 
pufcles, get through the pores into the re- 
ceffes of this {tubborn matter; and by their 
folidity, figure, and agitation, promoted by 
the heat of the patient’s body, may diffolve 
and ruin the texture of the morbific matter, 
and render it capable of being profcribed by 
nature, by urine, fweat, or fome other com- 
modious and innocent evacuation. Thus the 
blood, or fome other liquor of the body, 
being (to ufe the chymiits phrafe) impreg- 
nated with the friendly and operative parti- 
cles of the remedy, becomes an appropriated 
menftruum in reference to the peccant miat- 
ter; impregnated with fal armoniac, becomes 
a menftruum, that by degrees will diffolve 
both copper and iron, as compact bodies as 
they are. I faid appropriated menftruum, 
becaufe there is no fufficient reafon to fup- 
pofe, that the menftroum works by any ma- 
nifeft quality, as heat, moifture, &¥c. or even 
by acidity itfelf; but rather by virtue of the 
fitnefs, which the fhape, bulk, folidity, and 
other mechanical affections of its particles, 
concur to give it, to disjoin the parts of a 
body of furcha determinate texture. For, as 
I have in another paper amply fhewn, there 
are far more menitruums of diftinét forts, 
than are commonly taken notice of; and the 
operations of thefe cannot fafely be meafured 
by the ftrength of their maniteft qualities, 
fince it may feveral times happen, that a 
menftruum, lefs acid or lefs ftrongly tafted, 
may diffolve this or that body, which ano- 
ther menftruum, that feems far ftronger, will 
net work on. ‘Thus cold water will diffolve 
the 
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the white of an egg, which pure fpirit of 
wine will be fo far from diffolving, that it 
will coagulate it; [and fo will fpirit of falt 
and oil of vitriol itielf.] Thus dephlegmed 
fpirit of urine will readily diffolve minute fi- 
lings of copper, which fpirit of vinegar will 
but flowly work upon; and yet this liquor 
will fpeedily diffolve crab’s eyes, which {pirit 
of urine will leave entire. Thus quickfilver, 
that is infipid, will in the cold diffolve gold, 
which aqua fortis itfelf, though affifted by 
external heat, will not work upon; and yet 
aqua fortis will furioufly beat afunder the 
parts of iron, though quickfilver will not fo 
much as adhere to its furface. And thus in 
. fine (not to accumulate inftances) common 
oil, that is fo fmooth upon the tongue, and 
will not diffolve fo much as an egg-fhell, will 
diffolve brimftone, which ‘yet will refift aqua 
fortis itfelf, that will diffolve almoft all me- 
tals, befide many hard ftones and minerals, 
And I know a liquor, having more than 
once prepared it, which, though fo weak, 
that one may drink a wine glafs full of it 
pure without danger, will yet work on fome 
very"hard bodies, both ftones and metals, in 
a way, that Is not to be matched, among 
the highly corrofive menftruums in ule 
among chymitts. 

Anp now fuppofing, that the active cor- 
pufcles of a fpecifick medicine, affociated 
with the blood or other vehicle they impreg- 
nate, may act upon the morbific matters they 
meet with in the body, after the manner of 
a menftruum; fuppofing this, I fay, we may 
hence illuftrate feveral things, that have refe- 
rence to the operation of fpecific medicines. 

1. AND we may hence derive a guefs, why 
an appropriated medicine will perform things, 
which will not be done by another, whofe 
manifeft qualities feem to be the fame for 
kind, and much ftronger in degree. For 
menftruums do not always act according to 
the degree of their acidity, or the like fenfi- 
ble quality; but according to the congruity 
of their corpufcles to the pores of the body 
they are to diffolve, and alfo oftentimes ac- 
cording to a fitnefs, that depends upon other 
mechanical affections of the acting liquor: 
and therefore phyficians, as well as others, 
may eafily miftake in their argumentations 2 
majori ad minus, © 4 minori ad majus, For 
the confequence is not good to argue either 
thus; water, which is fo ftrengthlefs a liquor, 
will diffolve pum Arabic; therefore highly 
rectified f{pirit of wine, which is a much 
more fubtile and penetrating liquor, will do 
the fame thing more powerfully; for expe- 
rience fhews it will not diffolve it at all: 
or thus, ftrong oil of vitriol is more corro- 
five in tafte, and will diffolve many bodies, 
that aqua fortis will not; therefore it will al- 
fo diffolve filver as well as aqua fortis, the 
contrary of which is true. Nay it is not a 
good inference to argue thus; aqua fortis dif- 
folves filver by virtue of its acid fpirits; 
therefore the more it abounds with thefe, 
the more potently it will diffolve that metal : 
whereas 1 have elfewhere proved by expe- 
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rience, that if aqua fortis be made exceeding 
flrong, it will not work upon filver; but it 
will readily do it, if it be weakned by the 


addition of a fit quantity of common water. 


To this I fhall add, that the diffolution 
of a body may depend, as well upon the pe- 
culiar texture of the body itfelf, as the mani- 
feft ftrength of the menftruum. 


adly. THe foregoing doctrine may fiiggett 


a reafon, why a medicine, that does wonders 
in one difeafe, may do little or nothing in 
another, that fome may think to be a kin to 
it, and, perhaps too; more eafily fuperable by 
it; for the prefumed cognation may not be 
fo great; but that fome diffimilitude of tex- 
ttire in the morbific matters may make one 
of them unfit to be wrought upon by the 
fame menftruum,; that diffolves the other: 
and though pure fpirit of wine will eafily 
enough diffolve gummi Guajacum, and alfo 
the little portion of refinous matter, that 
are harboured ir the pores and fmall cavi- 
ties of the wood; yet the fame menfruum 
will not work upon the wood itfelf of the 
tree, that affords thofe foluble fubftances, 

3. Tis may keep it from being thought 
ftrange, that fpecific medicines fhould fome- 
times fail of their ufual effects. For as the 
bodies of individual patients may differ very 
much, either according to their natural con- 
ftitution, or to that, which they acquire by 
the difeafe, that diftempers them, or on both 
thofe accounts; fo it ought not to feem 
ftrange, that, in fome fick perfons among 
many, the congruity between the agent and 
patient fhould be altered, either by fome con- 
fiderable change in the texture of the morbi- 
fic matter, or by fome notable alt-ration, 
that the corpufcles of the medicine receive in 
their paffage through the veffels, by the ad- 
mixture of fome incongruous particles of the 
blood or other vehicle. Thus fpirit of falt 
will, as I have tried, diffolve copper, as fpi- 
rit of nitre does: which notwithftanding, 
though this laft named liquor will diffolve 
filver, yet if you mix with it fpirit of falt, 
which, by the like operation of both upon 
copper, feems to be amicable to it, the fpirit 
of nitre will no more be able to diffolve fil- 
ver as it could before. 

4thly. Our hypothefis may alfo hint to us 
an an{wer to one of the main and moft plau- 
fible objections of the deniers of fpecific me- 
dicines. For fome of them afk in a {corn- 
ful way, how it is poffible, that a medicine 
fhould rove up and down in the mafs of 
blood, and, negleéting all other things, fhould 
fingle out and faften upon the morbific mat- 
ter men with it fhould proferibe ? For if the 
medicine acts by impregnating the blood, 
or fome other liquor of the body, and turn- 
ing it into a kind of menftruum, it is very 
poffible, both that the ftrainers, through 
which the corpufcles muft pafs, may keep 


back the inconvenient parts of the vehicle; 
‘and (which is in our cafe more confiderable) 


the menftruum may be either appropriated to 
the peccant humour, as has been formerly 
declared, or elfe may at leaft be qualified to 

Kkkk refoive 
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objection, what I have elfewhere made out, tas Eflay 
and the beft modern phyficians grant, of the as ; = 
porofity of the fkin, fhews, that it is very setital igs 


poffible for the fubtil efuvia of feveral bo- dies, 


210 
refolve that more eafily, than any other fub- 
{tance it meets with in the body. As if you 
take fome bone-afhes, and Crocus Martis, 
and faw-duft, and powdered fea-falt, and fi- 


lings of gold, and blend all thefe together ; 
it upon one half of this mixture you pour 
common water, it will not meddle with any 
other of the ingredients except the fea-falt, 
which it will readily diffolve: and if upon 
the other half of the fame mixture you put 
a fufficient quantity of quickfilver, and rub 
them together, this metalline liquor will neg- 
lect all the reft of the ingredients, and the 
fea-falt itfelf, and faften upon the gold. 
And thofe, that work in the Spanifh gold- 
mines, inform us, that when they have well 
ground fome ore, that contains gold and 
copper, befides heterogeneous minerals, well 
heated quickfilver will take up the gold 
much focner and better, than it will the cop- 
per, fcarce meddling with the latter, as long 
as there remains any not defpicable quantity 
of the former to be wrought upon by it. 
And as for the fuppofed difficulty, that the 
medicine fhould ferret out, if I may fo fpeak, 
the morbific matter, in what veffel foever of 
the body it lies, this objection might have 
been confiderable, before the difcovery of the 
lood’s circulation; but it is not fo now, 
that we know, that things, that once get 
into the mats of blood, are prefently whirled 
about with it, and may be conveyed by it 
even to fmall veffels lying in the remoteft 
parts of the body. 
sthly. Anp this prompts me to take no- 
tice, that our hypothefis may help us to an- 
fwer thofe many learned phyficians, that ei- 
ther reject, or at leaft defpife, moft external 
remedies, efpecially pericarpia, amulets, and 
appenfa, upon a fuppofition, both that they 
neither can furnifh the body they do but ex- 
ternally touch with any ftore of medicinal 
particles ; and, which 1s chiefly in this place 
to be confidered, that being but external re- 
medies, they muft be very unable to do good 
in internal difeafes, efpecially fuch as are 
feated in parts remote from thole, which the 
medicine 1s applied to. 
part of the objection, it will not be difficult 
to anfwer it to him, that has read what [I 
have elfewhere written of the fubtilty, nu- 
meroulnefs, and efficacy of efluviums, And 
we need but confider, what plenty of parti- 
cles, fenfible to the noftrils, are for a long 
time emitted by a {mall quantity of amber- 
greafe, or even of camphire (which is often 
externally ufed,) and the multitude of mag- 
netical corpufcles, that for many years con- 
ftantly effluviate from a {mall vigorous load- 
ftone, to think it poffible, that even dry and 
{table bodies may afford fufficient ftore of ef- 
fluvia to perform confiderable things in fo 
curioufly framed an engine, as the human body 
is; where we fee,. that the odour of mufk or 
civet, for inftance, may fpeedily caft divers 
perfons into fits, and the f{mell of caftor or 
affa fetida, and much more that of falt of 
harts-horn, or of fal-armoniac, quickly relieve 
them, And as to the fecond part of the 


But as to the former ° 


dies to get through the pores of the fkin; 
and when they have once got admittance, fo 
much as into the fmaller veffels, it is eafy to 
conceive, how thefe may carry them into the 
greater, and confequently into the mafs of 
blood, by whofe circulation they may be rea- 
dily conveyed to all the parts of the body, 
and among them to the feat of the difeafe : 
and perhaps, (to add that upon the bye,) 
the efficacy of thefe corpufcles, that, if I 
may fo fpeak, get in at the key-hole, not at 
the door, may be the more confiderable, be- 
caufe they get prefently into the mafs of 
blood, without paffing through thofe digef- 
tions in the ftomach and other parts, which 
oftentimes much weaken the vertue of me- 
dicines taken in at the mouth before they ar- 
rive at the blood. 


ProposiTion JI, 


Sometimes a fpecific medicine may mortify the 
over acid or other immoderate particles, that 
infeft the mafs of blood, and deftroy their co- 
agulatory or other effects, 


ol Rage hence Tam not of their opinion, who 
of late are wont to impute almoft all dif- 
eafes to acidity abounding in the blood ard 
other liquors of the body, by whofe intervention 
the ftable parts alfo are offended ; yet I rea- 
dily grant, that a confiderable number of dif- 
tempers are, at leaft in great part, produced 
either by acids themfelves, or by their bad 
effects or productions. Agreeably to which 
doctrine we may very probably conceive, 
that feveral maladies may be either quite 
cured, or much leffened, by a fpecific reme- 
dy, that abounds in corpufcles fitted to mor- 
tify acids. ‘This mortification may be ef- 
fected by more than one way; and of thele 
ways the chief, that now occur to my 


thoughts, are two. 


For there are fome bodies, that mortify 


‘or difable acids by a pofitive hoftility, if I 


may fo term it; that is, by fuch a contrarie- 
ty, as is difcernible by the tafte, and more 
by the vifible conflict and manifeft tumult, 
that 1s produced, when they come to invade 
an acid. Of this fort of mortifiers of acids 
are the moft part of thofe, that are called al- 
califate falts; whether fixt, as the lixivial 
falts of plants, or volatile, as the fpirits and 
afcending falts of urine, blood, hartfhorn, 
foot, Fc. as may be exemplified, when any 
of thefe comes to be mingled with agua _for- 
tis, {pirit of falt, oil of vitriol, or the like 
acid liquors, by which, by the way, we may 
fee, that thofe Galenifts miftake, who afcribe 
the virtues of fpirit of harthhorn, and of 
urine, only to their tenuity of parts, brifk- 
nefs of motion, and the like affections, that 
they might not feem beholding to the chy- 
mifts for fo ufeful a notion, as that of the 
contrariety of acids and alcalies, 

Vr 
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Tue other principal way, by which acids 
may be mortified or difabled to bite, is by 
fheathing them, if I may fo exprefs it: for 
as a knife may be difabled to cut, either by 
filing off or otherwife blunting its edge, or 
elfe by covering the blade with a fheath fit 
for it, or by fticking it into a loaf of bread, 
or the like body fit to receive and detain the 
whole blade; fo an acid corpufcle may lofe 
its power of cutting or pricking, either by 
having its figure fpoiled by the adction of a 
{trong and manifeft alcali, or elfe by being, 
as it were, fheathed in a porous body, though 
perhaps endowed with no tafte or any other 
manifeft quality, by which one would think 
it contrary to the acid it difables, as a file ts 
to the edge of a knife. Of this way of 
mortifying acids chymical operations afford 
us many inftances; as when mexium deftroys 
the acidity of {pirit of vinegar, as I have 
found chalk will do that of aqua fortis itfelf ; 
and lapis calaminaris very much leffens, as 
well as alters, the acidity of fpirit of falt, 
and even of {pirit of nitre. And I the ra- 
ther mention this mineral, both becaufe its 
_Sealities are lefs known to phyficians and the 
generality of chymifts, and becaufe it fupplies 
me with an argument to prove, that acids 
may be, though Ido not think they always 
are, rather fheathed in, than deftroyed, by 
the bodies, that filently mortify them ; for, 
as Glauber has truly enough obferved, acid 
_fpirits (as I have tried in fome) may by 
force of fire be driven in diftillation out of 
the depis calaminaris very much dephlegmed, 
and ftronger than before. 

I Know it may be here objected, that the 
mortification of acids is performed by a ma- 
nifeft quality, and therefore makes nothing 
for the favourers of fpecific medicines; but 
to this I anfwer, ‘ 

1. THat the power of mortifying acids, 
effecially by fheathing them, or, if you pleafe, 
by abforption of them, is none of thofe qua- 
lities, whether firft, fecond, or third, that 
the former phyficians took notice of in me- 
dicines ; though the fufficiency of thefe qua- 
lities, to cure difeafes, has been, and {till is, 
ufed by many, as a ground of denying the 
fpecific virtues of remedies, 

2. TuaT I have often looked upon it as 
an unhappy miftake and of il! confequence, 
that fo many learned modern phyficians take 
it for granted, that if a medicine be endow- 
ed with a manifeft quality, as acid or alca- 
lifate, the good it does, (and the like for the 
moft part may be faid of the harm) may 
fately be afcribed to that quality, that 1s, to 
its being of an acid, or elfe of an alcalifate 
nature; whereas, in my poor judgement, 
there being a confiderable difparity, as va- 
rious trials have affiired me, between acid and 
acid, as likewife between alcali and alcali, 
it is fit to diftinguifh betwixt an acid, for 
inftance, as meerly fuch, and the peculiar 
modification, that may belong to that acid. 
Thus, though all acid menftruums, that I 
know of, if they be well dephlegmed, will 
diffolve copper ; yet agua regis, that will dif- 


folve not only that metal, but the much 
more clofely compacted body of gold will 
not at all diffolve filver; as on the other fide 
aqua fortis, as corrofive a menftruum as it is, 
will not of itfelf diffolve gold, but, if you 
give it a new modification, by adding to ir 
common fpirit of falt, which itfelf I have 
often found (whatever chymifts think or 
have written to the contrary) will leave it 
entire, the aqua fortis will eafily diffolve that 
metal. Nay a different modification may 
not only make a difparity between acid, but 
that, which, according to the received way 
of judging, ought to be called a contrariety : 
for {pirit of falt will precipitate filver, which 
aqua fortis has diffolved ; and fpirit of nitre, 
though one of the acideft menftruums we 
have, will not only precipitate an antimo- 
nical powder out of that odd fubftance, that 
chymifts call butter of antimony, but will 
do it with a wonderful confli€t, tumult, and 
effervefcence ; and yet this butter of antimo- 
ny ts fo highly acid, that a little quantity of 
it, put into a confiderable one of water, 
makes it fo four, that many chymifts call it 
acetum philofopborum. And now, to apply 
thefe things to the lately propufed objection, 
I defire it may be remembered, that near the 
beginning of this letter I plainly intimated to 
you, that I did not deny, but that a fpecific 
medicine may fometimes be accompanied 
with, or even in part operate by a manifeft 
quality; but that yet I thought the gond 
effect was not due barely to the kind or de- 
gree of the manifeft quality, but to fome- 
what fuperadded, which gave it a fpecific 
virtue againft this or that particular difeafe. 
And fuitably to this it may be faid, that as 
there are feveral kinds of acids, and of al- 
calies too, it is not every acid, that will be 
mortified by every alcali, and have its ef- 
fects deftroyed by it; which may be illuftra- 
ted by this: that though, when copper is 
diffolved in agua fortis, it is poffible, by the 
help of meer chalk fkilfully applied, to 
make the menftruum let go the corpufcles of 
the metal; yet if upon fuch a high coloured 
folution of copper you fhall pour (as, to 
convince fome ingenious men, I have pur- 
pofely done) a due quantity of {pirit of 
urine, or the like volatile alcali, though 
there will prefently enfue a great conflict and 
manifeft ebullition, with noife and ftore of 
bubbles, yet between thefe hoftile falts a 
multitude of the acid corpufcles of the agua 
fortis will not be fo mortified, as to let go 
the metal, but the folution, varying its co- 
lour, will have and keep a deeper one than 
before, 

Awnp when I confider the differences, that 
a fkilful obferver may find between vinegar, 
allom, cryftals of tartar, juice of lemons, 
juice of barbaries, the effential falts, (as chy- 
mifts call them) of thofe plants, that are 
four in tafte, to omit divers other acids; I 
am apt to think, that difordered nature may 
have, in a difeafed body, produced acids of 
feveral forts, which are not particularly 


known to us; and that fome of thefe may 
be 
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be of fuch a nature, that none of our com- 
mon alcalies, as fuch, is able to mortify 
them, and which yet may be more mortified, 
at Icaft by the way of fheathing, by fome 
appropriated, or peculiarly modified corpuf- 
cles of a fpecific remedy: which may be 
illuftrated by what is elfewhere obferved, 
that though neither {pirit of vinegar, nor 
{pirit of falt, nor oil of vitriol itfelf, would, 
as far as I have tried, diffolve a ftone taken 
out of a man’s body, yet fpirit of nitre, 
(which does not diffolve feveral bodies, that 
] have found diffoluble in oil of vitriol) will 
readily work upon it, and thereby lofe its 
corrofiveneis, 

Berore I leave this fubject, it will not be 
amifs to intimate a couple of things, that 
perhaps you will not think impertinent to it, 

One of thefe 1s, that whereas I not long 
ago diftinétly named acids themfelves, and 
their productions, I did it (not out of in- 
advertence, but) becaufe ] think pre-terna- 
tural acids do not only difaffeét the body, 
whilft they continue fenfibly acid, but may, 
in divers cafes, be the caufes of fome di- 
ftempers, whereof moft men would think 
them more likely to be the remedies. For 
though acids be reputed to have an incifive 
and refolutive virtue, and therefore oxymel, 
and fome other acetous medicines, are com- 
inended to cut tough phlegm, and fpirit of 
vitriol is ufed for the fame purpofe, and to 
diffolve coagulated blood ; yet, as I am wil- 
ling to grant this virtue unto acids, in fome 
cafes, fo there are others, wherein I much 
fufpect, that obftructions, and confequently 
the difeafes, that ufually attend obftinate ones, 


‘may be occafioned by acids, as they coagu- 


late fome fluids in the mafs of blood, that 
are difpofed to be thickened by them, and 
by that confiftence made unfit to pafs with 
the reft of the circulating blood through 
the fmaller veffels and {trainers of the body, 
where upon that account they make obftruc- 
tions. This I fhall exemplify by the coagu- 
lation, that I have made by fome acid falts, 
as fpirit of falt, of the white of an egg, 
efpecially if, by beating, reduced to an aque- 
ous confiftence, And the like coagulation 
may eafily be effected in milk, which may 
not only be fpeedily curdled with fpirit of 
falt, but, as is known by bodies not chymi- 
cally prepared, as rennet and juice of le- 
mons, And experiments, purpofely made, 
have fhewn, that, if fome acids be conveyed 
immediately into the mai{s of blood, they will 
coagulate even that liquot, whilit it continues 
in the veffels of the yet living animals. 

Tue other thing I lately told you I was 
to obferve is, that though acid corpufcles are 
thofe, that modern phyficians and chymifts 
are wont to take notice of as hurtful, both 
in the blood and ftable parts of the body, 
except the ftomach, and perhaps fome few 
neighbouring parts, as the {pleen and pancreas ; 
and though fome ingenious men proceed fo 
far, as to impute almoft all difeafes to'the 
bad effects of acids, yet I am very inclinable 


to think, that divers maladies and trouble- 
fome fymptoms procced from corputcles, 
that, whether they be of a faline nature or 
not, are different from acids, properly fo 
called: for I confider, thar there may be 
many bodies, which may, as it were, refult 
from the combination of acids with other 
faline particles, that much alter their nature ; 
as I have elfewhere noted, that {pirit of fait 
will, with fpirit of urine, compoie a kind of 
fal-armoniac; and fpiric of nitre, with fale 
of tartar, diffolved in common water, will 
concoagulate with it into falc-petre, (or a 
bocy exceeding like it) and the fame ipiric 
of nitre, or aqua fortis, with fpirit of urine, 
or of blood, or the like, will afford a very 
fufible falt, differing enough from what ei- 
ther of the ingredients was before their con- 
junction. And it is vulgarly known, that 
oil of vitriol, and oil of tartar per deliquitm, 
do, by their coalition, produce tertarum vi- 
triolatum, in which the acidity of the former 
and the alcalifatenefs of the latter are very 
much infringed, a third body being by re- 
fultancy produced, that differs much borh 
from the former and the latter oil, or rather 
faline liquor. And when, befides inftances 
of this nature, I confider, how many difter- 
ing forts of corpufcules fo fruitful a prin- 
ciple as nature may have formed, that, with- 
out being acid, may yet have notable and 


-hurttul effeéts upon the blood, or fome 


particular folid part of the body ; it fecms 
probable to me, that there may be other 
qualities required to mortity or difable thefe 
morbific corpufcles, than a contrariety to acid 
falts ; and confequently, that a medicine, that 
affords corpufcles peculiarly Atted to correct 
or enervate this particular fort of hurtful ones, 
may deferve the name of a fpecific. 

Awnp here I further confider, that as in the 
body there may be divers coagulations made 
by faline corpufcles manifettly acid ; fo there 
may be others produced by corpuicles, whe- 
ther faline in tafte or no, that are not mani- 
feftly acid, but perhaps rathr of a contrary 
nature 5; which obfervation being wont to be 
over-looked by phyficians, and yet, in my 
opinion, of no imall importance, may de- 
ferve to be a little the more carefully made 
out. Ihave fometimes, for curiofity, made 
a liquor, that was not in tafte either acid or 
urinous ; to which having put a moderate 
proportion of a diftilled liquor, which ittelf 
was not in tafte either acid or urinous, or 
hxiviate, it would in avery fhort time, per- 
haps in not many minutes, be coagulated into 
fo confiftent a body, that, though the wide 
mouthed veffel were held with the orifice 
downwards, nothing would fall out of it, 

I wave taught in another (unpublifhed) 
paper, that if upon a certain folution (which 
I there fhew how to make) one drop fome 
fpirit of urine, or another volatile aleali, 
there will prefently be produccd a gelly, 
whofe confiftence znd colour may make it 
eafily be taken for common ftarch ready to 
be employed to ftiffen linnen, 

THE 
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Tue like gelly, but more tranfparent, I 
have more than once made, without the help 
of any thing, that is fenfibly acid or urinous. 

I wave alfo, to convince fome virtuofi, 
fhewed them, fomewhat to their furprize, a 
fubftance I had prepared without the help of 
urine, or any volatile alcali, (and fometimes 
almoft in a trice) that would in very few 
minutes coagulate above twice, if not thrice 
irs weight of highly rectified and inflammable 
vinous {pirit mto a ftable mafs. 

Anpv to fhew you, that it is not requifite, 
that a liquor be. ftrongly, or fo much as fen- 
fibly acid to coagulate an animal fubftance, 
as I lately noted, that the fpirit of falt did 
the white of an egg, I fhall add, that well 
dephlegmed fpirit of wine will do the fame 
thing as well, if not better. 


Prorposrtrion II. 


Sometimes the fpecific medicine may help the pa- 
tient, by precipitating the peccant matter out 
of the blood, or other liquor (of the body) 
that harbours it. 


A-HOUGH precipitation be oftentimes 
JT a confequent of the mortification of 
acids, or of alcalies, by corpufcles of a con- 
trary quality, yet I thought fit to fay fome- 
thing of it apart; becaufe I have obferved 
that fome acids and alcalies may be put to- 
gether, without caufing precipitation by their 
contrariety ; and, on the other fide, that di- 
vers precipitations may be produced, where 
there does not appear any hoftility ; though 
I know divers ingenious men, who think 
this effect itfelf a fufficient argument, that 
the hoftility of acids and alcalies muft be 
the caufe of it: but that fhould not be taken 
for granted, but proved by collateral experi- 
ments, that do not fuppofe the truth of the 
hypothefis itfeif. But to proceed to our ex- 
amples; 1 know (and elfewhere mention) fe- 
veral urinous fpirits, that I could mix with 
acid menftruum, without making any mani- 
feft confli& or precipitation ; and, on the 
other fide, acids and alcalies, that will make 
a manifeft>conflict by their mutual creation ; 
and yet, if they be mingled in a juft propor- 
tion, will have, for the confequent of their 
mixture, coalition inftead of precipitation ; 
as may be exemplified in certain mixtures of 
fpirit of fal-armoniac (made with falt of tar- 
tar, or pot-afhes) and fpirit of nitre or aqua 
fortis ; and alfo when fpirit of urine and fpirit 
of falt, being mingled in a certain propor- 
tion, convene into corpufcles for the making 
of fal-armoniac, which the phlegm of thofe 
liquors will keep {wimming. But that, which 
makes moft for my prefent purpofe, is, that 
there may be precipitations, where, what- 
ever may be fuppofed, it does not appear, 
that there is any tumult or contrariety 5 as 
when filver, being diffolved in aqua fortis, 
and the menftruum diluted with thirty or 
forty parts of diftilled water, or of rain wa- 
ter, if clean plates of copper be immerfed 
in the folution, the metal will be very flowly 
Vou, IV. 


precipitated out of it, in the form, not of a 
calx, confifting of meitalline and faiine parts, 
incorporated together, .but, at leaft at the 
beginning, in the form of pure fhining {cales 
of filver, almoft like the white and glittering 
{cales of fome fimall fifhes. There is allo a 
way, by which I have brought diffolved gold 
to {ettle about a body, fufpended in the fo- 
lution, in the form of a fine and high-co- 
loured calx of pure gold. But you may 


eafily fee an inttance of filent precipitation, - 


if you do but rub a little either Roman or 
Dantzic vitriol upon the well-whetted blade 
of a knife, wetted with water or fpittle ; for 
you will have: the fteel, almoft in a trice, 
overlaid with a reddifh fubftance, which, by 
its colour and other figns, appears manifeftly 
to be cupreous. And here I fhall advertife 
you, that it is not only, as is wont to be 
{uppofed, out of folutions made with acids, 
that bodies may be thus precipitated ; for, 
upon fearch, I have found, that there are in 
nature precipitants, that are capable of filent- 


ly precipitating fome bodies diffolved in uri- - 


nous menftruums, or others not acid. I 
know it may be fufpected, and that not with- 
out colour of reafon, that fuch precipitations 
may be dangerous, by producing heteroge- 
neous corpufcles in the blood, that may be 
too heavy or grofs to be evacuated ; and I 
look upon this asa fufpicion, for whofe re- 
folution it were fit to confult experience; but 
in the mean time one may reprefent, 

1, Tat though fome inconvenience may 
happen from the bulk of the precipitated 
corpufcles, yet that may be much inferior 
to the danger threatned by the over-active 
and hoftile particles, that produced or fomen- 
ted the difeafe. 

2. THat it is not neceflary, that all con- 
cretions fhould confift of corpufcles fo bulky, 
as to be too big to be thrown out of the 
mafs of blood; for we' fee that ftony mat- 
ter, which, as the chymical analyfis of it 
fhews, is of a very compounded nature, may 
be carried to all parts of the body. And I 
remember I knew a lady, who, a while be- 
fore fhe told me the ftory, had a ftone taken 
out of the lower part of her tongue. And 
phyficians, that prefcribe great quantities of 
mineral waters, impregnated with iron, fuch 
as I found thofe of Tunbridge to be, and 
with fulphur, fuch as fome of the Bath wa- 
ters are, are wont to build their expectations 
of curing with them, upon a fuppofition, that 
they are carried into the mafs of blood, and 
confequently to the innermoft parts of the 
body. ) 


3g. THAT yet it is poffible precipitations — 


may be made of matters contained in the 
blood by medicines, that do not get into the 
ma{s of it: as phyficians give fteel in fub- 
ftance fometimes crude, as well as often times 
repared, to mortify the acidities of the 
blood: though the metalline corpufcles do 
not, for aught we know, pafs into the mafs 
of it, but are wrought upon by the matter, 
that in its circulation is thrown out of it into 
the ftomach and guts, where their operation 
Lili on 
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on it is probably inferred from the blacknefs, 
that chalybeates are wont to give the excre- 
mcnts of the lower belly. And if they will 
have it, that prepared fteel, for inftance, cal- 
cined with fulphur, gets through the pores of 
the bowels, or the extremities of the capillary 
veffeis, into the mafs of blood itfelf , 1t will 
be obvious to demand, why nature fhould 
not be able to expel precipitated corpufcles 
at the fame paffages, at which fuch com- 
pounded concretions, as thofe of fulphur and 
metal, can get in. 

4. THat fome may very fpecioufly pre- 
tend, that experience has been already con- 
fulted about the expediency of employing 
precipitating medicines. For not to urge, 
that the learned and judicious Sennertus feems 
to intimate, that, in fome cafes, the febrile 
matter may be furmounted by being preci- 
pitated out of the blood ; there is a profef- 
jor of phyfic, who, though I cannot affent 
to fome of his principles and doétrines, has 
delivered feveral confiderable things about 
fermentation and fevers; and this profeffor, 
by name Kergerus, very folemnly declares*, 
that for fourteen years he cured above a 1000 
febricitants, without bleeding, purging or 
fweating medicines, (to which he adds forne 
other forts) by a fingle precipitating remedy. 
I endeavoured to obtain from Germany an 
account of the truth of the matter of fact, 
but did not receive it; only I found, thata 

hyfician of this emperor’s does, in a lately 
publifhed book, declare himfelf inclined to 
believe it to be true. 

I sHaLyL much the more eafily be induced 
to think, that great and defirable changes 
may be wrought in the fluid parts of the 
body by appropriated precipitants, if that 
be true, which is unanimoufly taught by a 
multitude of phyficians, who impute many 
difeafes to the putrefaction of the blood and 
other liquors of the body. For, though 
certain reafons oblige me to defire you, not 
to afk me any queftions about the remedy I 
am going to fpeak of, becaufe I muft not yet 
anfwer them; yet I am willing you fhould, 
on this occafion, know hiftorically, (what 
probably you will think ftrange) that there 
is in rerum natura a certain fubftance, which 
is fo powerful an enemy to putrefaction, that, 
when a few grains or drops of it were put 
into a confiderable quantity of water, that 
had been kept till it ftunk fo ftrongly and of- 
fenfively, that, if I had not known what it 
was, I fhould have judged the {mell to have 
proceeded from carrion; this medicinal li- 


quor, I fay, (for fo I may callic) being dif- 
fufed by agitation through this abominably 
ftinking water, (which did not appear turbid 
to the eye) in fo very fmall a proportion, 
precipitated out of it a very little and light 
feculency, which being feparated, the reft of 
the liquor was quite freed from all ftink ; 
nor did I obferve, that the feculency irfelr 
had any; and, which is very notable, all 
this was done in avery few minutes, by a 
precipitant, whofe tafte was not at all either 
bitter, or acid, or urinous, or lixivial: ail 
which are circumftances, that may afford 
good hints to fpeculative and fagacious in- 
quirers, 


Proposition IV. 


Sometimes the fpecific remedy may work, by pe- 
culiarly flrengihening and cherifbing the heart, 
and by that means, or without it, the part 


affetied, 


HIS obfervation can fcarce be made 

good, without entering into the con- 
troverfy, which, for its difficulty and impor- 
tance, has perplexed divers modern phyfi- 
cians; whether there be any medicines, that 
have a fympathy with the head, heart, liver, 
€fc, and thereby deferve the name of cepha- 
lic, cordial, or hepatic, &c. or, to fpeak 
fomewhat more clearly, whether there be any 
medicines, that, in a peculiar manner, do 
good to this or that particular internal part of 
the body. In this difpute the affirmative part 
has been held, but I doubt upon flender 
grounds of reafon, in moft of the phyfic 
{chools for feveral ages. But in our times, - 
many do not only maintain the negative, — 
but deride the opinion they have forfaken : 
for fome of them object, in a triumphant 
ftyle, that it is ridiculous to fancy fuch a 
fympathy betwixt a dead medicine, and the 
parts of a living body, as that the phyfician 
may fend the drug, as it were, of an errand, 
to find out one in the dark, among a multi- 
tude of others, and do it good offices, 

But notwithftanding this, I think it very 
poffible, that a medicine may {fo far refpect a 
particular part, as, though not to be bene- 
ficial to that only, yet to be friendly to that, 
in a particular manner or ‘degree; and this 
I conceive it may be, upon one or more of 
the accounts, that I fhall briefly mention, 

Anp firft, when J confider that the ftable 
parts of the body, as the heart, brain, liver, 
kidneys, €@¢. have each its particular ftruc- 


* Evo ab anno 1$4g. in hunc dicm per intregos 14 annos ultra mille febricitantes fine venafectione, fine purgatione, 
fine fudoriferis, fine diureticis, fine alterantibus, fine corroborantibus, ris topicis, et figuid praterea unico fere medica~ 
mento pracipitante, Deoimprimis benedicente, curavi: non confiderando, an febris fit intermittens, an continua, an ter- 
tiana, vel quartana (qua tamen difficilins curatur quam alia) nec expeata codfione, nec habito refpedtu fexus, (ne puer- 
peris quidcm exceptis) etatis, anni, temporis, vel aliarum circumftantiarum ; et quidem paucorum dierum fpatio, fine 
recidiva vel aliquo notabili incommodo, nifs ubi ager ipfe per incontinentiam de novo paroxyfmos provocarit. Kergerus 


cle Fermentasione, fect. 3. cap. 3, p. mihi 250. 


“ From the year of our Lord 1649. in the fpace of 14 years 


‘© [ cured above a thoufand febricitanrs, without bleeding, purging, or fweating, by the help of a fingle precipira- 
6¢ cing remedy, withour any regard ro the nature of the fevor, whether it were inrermitting, or continued, whether 
¢© ic were a certian, or a quartan, which is harder to cure than any other; yea, withoue confidering any other cire 
& cumftance either of time, place, fex or age, and that in avery dhorr time, withour any danger of relapfe, and 
‘© withour any confiderabls trouble of the patient, if, through his own inremperayce, he fell not into new fits again.” 
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ture, wherein it differs from others, and pro- 
bably the fluid parts alfo, as blood, gall, 
lympha, €fc. have their diftinét textures; it 
feems not improbable to me, that the corpuf- 
cles of a medicine diffolved in the ftomach, 
and carried to and fro by the liquors of the 
body, may, according to the determinate 
fhape, fize, ftiffnefs, or flexibility, motion, 
éc. be much more fit to be detained by one 
part of the body, as the brain, the heart, 
€fc, than by the reft ; and fo, by lodging it- 
felf in its pores, or affociating with its fibres, 
may fupply it with fuch congruous particles, 
as it either dces want, or, in cafe it do not, 
may by their congruity be of advantage to it, 
by re-eftablifhing or ftrengthening the tone 
of ir. And by this corroboration the part 
may be made able to refift the hoftilities of 
morbific matter, which phyficians ufually ob- 
ferve to be wont, by the more vigorous parts, 
to be thrown upon the weakened or diftem- 
pered ones ; as is manifeft in perfons, that are 
much fubjeét to the gout, in whom often- 
times peccant humours are very apt, upon fe- 
veral occafions, to be thrown off by the no- 
bler parts, if they be robuft, upon the fre- 
Ajuently debilitated joints ; on which fcore the 
gout, if it be well managed, 1s, not irratio- 
nally, wont to be thought conducive to long 
life : and on this occafion I remember, that 
I formerly knew a learned phyfician, who, 
though a great traveller, and, as fuch, ac- 
cuftomed to great varieties in point of diet, 
had fuch a peculiar indifpofition in his jaw, 
that though he could moderately drink wines 
of feveral forts without inconvenience, yet 
the drinking even of a very little brandy 
would foon after give him the tooth-ach, of 
which odd diftemper he has fometimes com- 
plained to me. But this upon the bye ; for I 
muft now proceed to illuftrate and make 
probable, what I was faying of the poffible 
fitnefs of fome medicinal corpufcles to affo- 
ciate themfelves with thofe of the part they 
are to befriend, by obferving what happens 
in nutrition, efpecially in that of fucking- 
children ; for in thefe one fingle aliment, 
namely milk, does afford, befides various ex- 
crements, fuch as the groffer faces of the 
cuts, and the more fluid ones of the bladder, 
the mouth, the nofe, the pores of the {kin, 
€fe, a great number of corpufcles, that are 
not only detained, but affimilated by parts of 
differing ftruétures, as the brain, the heart, 
the bones, €%¢, fince otherwife thefe parts 
could never be {fo plentifully nourifhed by them, 
as daily to increafe in all their dimenfions : 
and it is confiderable, that fome parts, 
which in babes are cartilaginous, do in pro- 
cefs of time become bony; which change 
feems not probably referrible to the bare ex- 
ficcation produced by native heat increafing 
with the perfon’s age. 

Seconpiy, the friendly corpufcles of a 
fpecific medicine may not only confirm the 
good eftate of a determinate part, but, which 
makes moft for our prefent purpofe, they 
may very much conduce to reftore it to a 
found condition, when it is diftempered ; and 
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this they may do upon two or three ac- 
counts. 

For, in the firft place, thofe friendly par- 
ticles may difpofe the obftru€ting or other 
morbific matter to be more eafily and fafely 
expelled ; and this they may do, nor barely 
as they impregnate the whole mafs of blood, 
and {o may be carried by it, as well to many 
other parts, asto that we now confider; but 
as by their particular texture, motion, &e. 
they may in a peculiar manner reipect that 
peculiar modification, which the peccant 
matter may have acquired by being: produced 
or harboured in that determinate part. And 
that the diftinét ftructure of an affected 
part may much diverfify the condition of a 
morbific matter, I argue from this, among 
other things, that phyficians are wont to 
teach (though I have found the obfervation 
rather to hold commonly than unrefervedly, ) 
that in thofe, that are {ubject to the ftone, the 
petrefcent matter, when it is bred in the kid- 
neys, is reddifh or yellowifh, but when in the 
bladder, white, or of alight grey ; and that 
the ftones, that are generated in the firft named 
parts, are more friable, or at leaft of a flighter 
texture, than thofe, that have their original 
in the bladder, fome of which are exceeding 
hard, efpecially in comparifon of large ones, 
that I have had out of the bladder or gall of 
lufty animals. The aptnefs then, that the 
corpufcles of the fpecific may give the blood, 
or other liquor, that conveys them, to act as 
an appropriated menftruum upon the pecu- 
liarly modified matter that obftructs, or other- 
wife difaffects the liver, for inftance, may 
enable the remedy to be very helpful to that 
part, by preparing the molefting matter for 
expulfion ; but it may alfo fuccour the fame 
part in another way. 

For in the fecand place, it may fo work 
upon the fibres and ftable portion of the 
part affeéted, as both to enable it and excite 
It to free its felf from its enemy ; for it may 
give firmnefs and ftrength to the fibres of the 
part; it may alfo contemperate, or correct 
the immoderate heat, coldnefs, Fc. of it ; 
it may mortify the acid or other incongruous 
particles, that are lodged in the minute in- 
tervals of the ftable parts, and perhaps even 
in the pores of the fibres: it may appeafe its 
convulfions, cramps, or other inordinate mo- 
tions, that hinder it from daily executing its 
proper functions ; it may Telax or widen the 
pores, according to the exigency of the work 
to be performed : and having thus, by 
means of its friendly corpufcles, prepared the 
matter to be expelled, and difpofed the part 
to expel it, it may then alfo excite the part 
to do its office, by irritating the fibres, or 
motive organs, or ftimulating them to dif- 
burthen the part of the matter, that offends it ; 
as a very finalldofe of cantharides is known, 
by this way of irritation, to be capable of 
making the bladder forcibly, though not 
fafely, difcharge itfelf of urine, and with that 
oftentimes expel the fand and gravel, or leffer 
ftones, and the excrementitious flime, that 
molefted it before. 

AND 
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Anp this inftance may be of ufe to us in 
anfwering that, which we formerly noted to 
be fo confidently urged by the rejecters of 
{pecific medicines : for here we have a me- 
dicine, though a dangerous one, whole cor- 
pufcles have fuch a peculiar reference to the 
bladder and urinary organs, that though, 
being gotten into the mais of blood, they are 
carried by it indifcriminately to other parts 
of the body, as well as to thefe; yet often- 
timcs, without manifeftly difaffecting the 
reft, they exceedingly irritate the bladder, 
and determine it to the excretion of what it 
contains. And whereas it may be objected, 
that the firft of the three ways, by which we 
noted, that a particular part may be fuc- 
coured by a fpecific, feems contrary to the 
fecond; the former tending to corroborate 
the part, and the latter to relax and irritate 
it: Lanfwer two things, one, that fince the 
part may be fometimes in a natural, and 
fometimes in a preternatural ftate, in the 
former a medicine may deferve the name of 
friendly or appropriated, becaufe it keeps it 
found, which is moft properly done by 
{trenethening it; and in the latter it may me- 
rit the title of a fpecific, becaufe it helps to 
reftore it to a ftate of foundnefs: and the 
other, that though, to effect this recovery, it 
is often very expedient, if not neceflary, that 
the medicine procure an evacuation of fome 
matter, that offends it ; yet that evacuation 
itfelf is often much promoted and _facili- 
tated, by ftrengthening the part fo, as 
to enable it to difburthen itfelf : and che 
fame medicine may contain, and communi- 
cate to the blood, corpufcles of fuch differ- 
ing fhapes, fizes, motions, &c, as may at 
leaft fucceffively relieve the part by both 
thefe ways; as phyficians obferve, that rhu- 
barb does, not only by its finer and laxative 
parts, purge the liver of choler, but by its 
more earthy aftringent corpufcles ftrengthen 
the tone of that part: [what farther belongs 
to the illuftration of this matter will be met 
with in due place.] On this occafion it will 
not be impertinent to add, that, in fome cafes, 
this very corroboration of a diftempered part 
may reftore it to foundnefs; there being 
{ome difeafes of fuch a nature, that they are, 
if I may fo fpeak, almoft always in fieri, that 
is, they could not continue to fubfift in the 
affected part, unlefs through its debility, and 
the confequences of it, it were fubject to ad- 
mit from time to time frefh recruits of pec- 
cant matter to foment the malady : and in 
fuch diftempers, if the ftructure and tone of 
the part be re-eftablifhed by the operation of 
the fpecific medicine, its acquired vigour will 
enable it to refift the ingrefs of new fupplies 
of peccant matter, and to turn them off into 
the mafs of blood, to be thence difcharged 
by the common fewers of the body; whilft, 
in the mean time, nature will be able by de- 
grees to fubdue, diflipate, or otherwife dif- 
pofe of, that comparatively little portion of 
peccant matter, that was lodged in the dif- 
eafed part. 

We have not in this paper given any ex- 
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ample of the peculiar refpect of a fpecifie me- 
dicine to a determinate difattected part, that 
one would think fo incredible, as that a heavy 
{tony fubftance, being in no great quantity 
taken in atthe mouth, fhould manifeftly con- 
tribute to the cure of a broken bone in one of 
the limbs, as the leg or the hands ; and yet, 
not to urge the teftimony of chymical writers, 
I remember a German phyfician, that was 
famous for notable cures, related wonders to 
me of the efficacy of that ftone growing in 
his country, which from its effect chey call 
ofteocolla, efpecially if it be improved by a 
fkilful preparation, which he communicated 
to me, but I had not opportunity to make 
trial of it. But, without preparation, the ju- 
dicious and long experienced chirurgeon Fa- 
bricius Hilanus much commends, upon his 
own cbfervation, a fingle drachm of it finely 
powdered, for the breeding of a callus, to fo- 
der together the parts of a broken bone ; in- 
fomuch that he gives a caution to ufe it but 
fparingly in young and vigorous patients, left it 
breed too great a callus, of which he gives a no- 
table inftance : and the like caution was incul- 
cated to me from experience by the lately 
mentioned German doétor, becaufe other- 
wife, he faid, his preparation would in fuch 
perfons make the medicine generate a callus 
too foon and too great. 


PROPOSITION V. 


Sometimes a fpecific medicine may do its work, 
by producing in the mafs of blood fuch a dif- 
pofition, as may enable nature, by correcting, 
expelling, or other fit ways, to furmount the 
morbific matter, or other caufe of the dif- 


eafe. 
H FE, that fhall heedfully obferve the prac- 


tile of divers learned and fuccefsful mo- 
dern phyficians, may difcern, that many, if not 
moft, of their prefcriptions are founded upon 
a fuppofition, that a great part of the difeafes 
incident to man’s body, and the recovery 
from them, depend mainly upon the vitiated 
conftitution of the blood, and the reftoring it 
to a found condition. 

Turis advantageous change of the blood 
may be effected by a fpecific feveral ways, 
(fometimes feparately, and fometimes joint- 
ly,) and particularly by thofe, that follow. 

1, THat, which I fhall firft name, is, by 
furnifhing the blood with fome fort of active 
corpufcles, that it needs to ferment it, or 
excite an ufeful commotion or agitation in It. 

I wirtzt not here examine, whether the 
mafs of blood contained within the veffels 
of a living man is capable of a fermentation, 
properly and ftrictly fo called ; and therefore 
I employed alfo the word commotion, which 
will be eafily admitted, if the other be 
difliked : but in regard fermentation is a 
term, that hath generally obtained, I fhall not 
fcruple to make ufe of it, after what I have 
intimated about it. 

Bur becaufe many modern phyficians, ef- 
pecially fince the learned Dr. Willis’s notions 


came to be in requeft, have looked upon fe- 
Vers 
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vers and agues to confift in, or be produced 
by various fermentations of the blood; I 
thought fit to add to the fermentation I am 
about to {peak of, the diftinguifhing epithet 
of ufeful. 

Tuis premifed, it feems not improbable 
to me, that as there is oftentimes a vitious 
fermentation of the blood, fo there may be 
fometimes a want of fermentation, or a cer- 
tain fluggifhnefs, upon whofe account either 
the brifk inteftine agitation, that it ought to 
have as a warm fluid of fuch a nature, as it Is 
wont to be in ‘found perfons, or a due quick- 
nef{s of circulation through the heart, is want- 
ing ; to which fluggifh ftate of the blood, 
if ic be obftinate and lafting, feveral diftem- 
pers are wont to be confequent. Now, al- 
though. there be divers medicines, fuch as 
fpices, brandy, and other fpirituous liquors 
diftilled from fermented vegetables, that are 
ufually, and oftentimes fuccefsfully enough, 
employed to correét this dull indifpofition of 
the blood ; yet in regard they are wont to be 
very hot, being ufually pitched upon by 
thofe, that prefcribe them, becaufe they are 
fo, there are feveral conftitutions of patients, 

fand divers other ‘circumftances, wherein they 
are not fafe, but may do more harm by their 
immoderate heat, than good by their fpiri- 
tuofity ; befides that the fluggifhnefs of the 
blood may fometimes proceed from caufes, 
that this fort of hot medicines will not correct, 
I remember, that having, for trial’s fake, mo- 
derately dried a parcel of human blood, a 
vinous fpirit totally inflammable would not, at 
leaft in many hours, that my experiment lafted, 
make a folution of it, or draw a red tincture 
from it, though it were well pulverifed ; 
whereas a well rectified urinous fpirit grew red 
upon it in lefs than the tenth, or perhaps the 
twentieth, part of that time. 

Now a fpecific medicine may abound in 
corpufcles of fuch a nature, that without 
dangeroufly or incommodioufly heating the 
blood, they may difable thofe corpufcles they 
meet with in the blood, that make that li- 
quor vifcous, or ropy, or difpirited ; and 
alfo by enlivening the mafs of blood, if I 
may fo {peak, or putting it into a more brifk 
and kindly agitation, may make it fit to throw 
off thofe heterogeneous parts, or recrements, 
that were blended with it before, and to per- 
meate, as freely as it ought, the vifcera, 
whofe capillary veffels and pores would for- 
merly fcarce, and but very fparingly, ad- 
mit 1¢. 

Tuar a fpecific may perform this, you 
will perhaps the more eafily allow, if you 

_ confider, that the generality of phyficians 
teach, that there are feveral cordials, which 
they ftyle fome of them temperate, and di- 
vers of them cold, (as in effect it is not ufu- 
ally obferved, that they confiderably, if at all 
fenfibly, heat the body,) as pearls; and 
fome of them, being gratefully acid, fhould 
rather cool it, as wood-forrel (alleluja) and 
goat’s-rue (galega.) And it is very poffible, 
that the corpufcles, that make the blood 
Vou, IV. 


thick and fluggifh, may not be of a cold na- 
ture, but of a hot, and therefore may have 
their effects rather befriended than deftroyed 
by divers hot remedies : as, if the white of 
an ege be, by beating, reduced to water, 
(which is not neceffary to the experiment, 
but thews it better) if you put to it a certain 
proportion of well dephlegmed fpirit of wine, 
inftead of deftroying the vifcofity of the li- 
quor, it will curdle a good part of it, and 
thereby produce a body far more remote from 
thinnefs and fluidity. 

Anp I remember I once, for trial fake, 
made a vegetable liquor, which, from fome- 
what fluggifh that it was before, did prefent- 
ly, by the addition of a little fpirit of wine, 
grow furprifingly vifcous and ropy. 

2. ANOTHER way, by which a fpecific 
may befriend the mafs of blood, is, by im- 
parting to it a dilatation or tenuity, that it 
wants, This fecond way is of much affinity 
to the firft, but yet is not the fame; becaufe 
in that, the thing mainly confidered was the 
fermentation or agitation of the blood ; 
whereas this mainly refpects the confiftence of 
it, which is a thing of no mean importance 
to health. For if the blood be too thick, as 
oftentimes it is, it cannot pafs fo freely and 
readily, as it ought, through the capillary 
veffels, which thereby come to be by little 
and little obftruéted, and the circulation in- 
conveniently retarded ; whence it is eafy to 
forefee, that divers mifchiefs muft in time 
arife. And on the other fide, if the blood 
be too thin, efpecially if it be over much 
agitated too, it is apt to make its way out of 
the veffels, and produce hemorrhages, in 
cafe it flow out of the body, or other bad ef- 
feéts, that ufually attend the extravafation of 
the blood ; which liquor, when it is out of 
its proper veffels in fo warm a place as a liv- 
ing human body, is very fubject to putrefac- 
tion, and thereby apt to produce impofthumes 
and feveral mifchievous fymptoms. 

Now a fpecific medicine may remedy this 
faulty confiftence of the blood, by furnifhing 
it with corpufcles fitted by their figure, 
bulk, motion, €%¢. to difable thofe peccant 
ones, that make the blood grofs, or elfe tocut, 
or divide the parts of the blood itfelf, and fo 
difpofe them to be more fluid; or elfe they 
may produce in it fuch pores, as may, as it 
were, invite the fubtile ethereal matter, that 
abounds in the atmofphere, to infinuate itfelf 
into the mafs of blood, and rarify it : and 
on the other fide, when the blood is too thin, 
as not only fome difeafes, but fome medicines, 
efpecially aloes, are wont to make it ; a fpe- 
cific remedy may reduce it to a good confift-. 
ence, either by furnifhing it with corpufcles 
apt to combine themfelves with the active 
ones, that did too much attenuate the blood ; 
or by helping nature to expel thofe over-buly 
particles, by infenfible tranfpiration, or fome 
other undifturbing way. 

3. THERE is yet another way, by which a 
fpecific remedy may conduce to rectify the 
{tate of the blood ; and that is, by fo work- 
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ing on the heart, as to make it advantage- 
oufly regulate the cranfmiffion of that liquor 
through it. 

Tuat a fpecific medicine may peculiarly 
befriend this or that particular part, and con- 
fequently the heart, is granted by the gene- 
rality of phyficians, who are wont to reckon 
up many cordials, (of which yet I fear, but 
few deferve that name.) But fince it 1s 
elfewhere in this paper fhewn, that fome me- 
dicines may particularly refpect a determinate 
part of the body, and confequently the heart; 
one may be allowed to fuppofe, that the cor- 
pufcles of a fecific may either diffolve fome 
particles they meet with in the heart, by 
which that noble vifcus is by irritation, or 
etherwife, difturbed in the regularity of its 
dilatations and contractions ; or fo corro- 
borate the fibres, or motive organs of it, as 
to difpofe it to moderate the circulation 
of the blood, that paffes through it, in the 
moft advantageous way. And that the difpo- 
fition of the heart, even when men have no 
fenie of it in the part itfelf, may be of mo- 
ment, as to health and ficknefs, will appear 
credible, if we reflect on two things ;_ one, 
that a living human body is not a meer ag- 
gregate of flefh, bones, &c. but an exqui- 
fitely contrived, and very fenfible engine, 
whofe parts are eafily fet a work by proper, 
though very minute, agents, and may, by 
their aétion upon one another, perform far 
greater things, than could be expected from 
the bare energy of the agents, that firft put 
them into motion: the fecond, ( which 
fuppofes the firft, ) that the difpofition of 
the heart being, though perhaps infenfibly, 
changed, it may produce a notable alteration 
in the motions of the blood and its pafiage 
through the heart, in point of quantity, ce- 
lerity, or both. 

How much this change in the circulation 
may in many cafes conduce to ficknefs or re- 
covery, may partly appear by the effects of 
vehement or durable paffions of the mind; 
as it is obferved, that in a deep forrow, 
which does in a manner ftraiten the paffages 
of the heart, the blood being too fparingly 
difpenfed, the enlivening fpirits are not ge- 
nerated plentifully enough; and ( befides 
other bad effects of this ftate of the heart) 
the blood is fo difpirited, as (in thefe parts 
of Europe) to difpofe the body to the fcurvy, 
which does either produce or irritate divers 
other maladies. We fee alfo, that the paffion 
of fhame does oftentimes fuddenly alter the 
motion of the blood,. and make it {well the 
little veffels, that lie under the cuticula of the 
facc, and fometimes other parts; as is very 
manifeft in young maids, and other perfons 
of a delicate complexion, the white part of 
‘whofe faces in blufhing turns red. The like 
effe&t I have feen produced by a great and 
fudden joy. And though grief, which is the 
oppofite paffion ro it, has been ufually taken 
notice of, as a thing, that deads the appetite 
to meat ; yet fo much does depend upon a well 
moderated tran{miffion of the blood, that it has 
been obferved in divers perfons, and I have 
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known an eminent inftance of it, that great joy 
has very much leffened hunger : of which effect 
Mr. Des Cartes ingenioufly attempts to derive 
the caufe from the varied dilatation and mo- 
tions of the heart. And it feems nor abfurd 
to conceive, that fuch like motions may be 
caufed by the corpufcles of a {pecific medi- 
cine; which by affecting the fibres of the 
heart, after the like manner, that joy is wont 
to do, may produce in it fuch friendly dila- 
tations and contractions, as are wont to flow 
from the agreeable paffions : in favour of 
which conjecture, I fhall take notice, that a 
lady of my acquaintance has complained to 
me, that the {mel! of perfumed gloves is wont 
to make the blood fly to her face, and con- 
tinue there for a great while, giving it fuch 
a colour, as if fhame, or joy had covered it 
with blufhes ; and the like, fhe fays, fhe has 
obferved in others of her fex. But having in 
another tract fpoken of the power of the paf- 
fions of the mind to alter the ftate of the 
body, by producing changes in the blood, 
that is tranfmitted through the heart; what 
has been faid may now fuffice to make it cre- 
dible, that a fpecific remedy, by peculiarly 
befriending the heart, may contribute much 
to introduce, or re-eftablifh a healthy crafis 
in the blood ; and this being thus rettified, 
and invigorated itfelf, may both befriend the 
body in general, and conduce to the removal 
of fome particular difeafes, by ftrengthening, 
and, perhaps too, exciting the particular part, 
in which the peccant matter refides, to fubdue 
or expel that, which it already harbours, and 
refift any acceffion of more. And the blood, 
being itfelf well conftituted, as well as the 
{table parts corroborated, the fpecific medi- 
cine, that produces thefe good effects, may be 
{aid to cure, though perhaps but flowly, di- 
vers particular difeafes ; fuch as thofe elfe- 
where mentioned in this paper, which, to 
continue, muft be frequently fupplied with 
vitious matter by the circulating blood. 


Proposition VI, 


Sometimes a fpecific remedy may unite its particles 
with thofe of the peccant matter, and with them 
confirtute a neutrum quid, that may be eafily 
profcribed, or not neceffary to be expelled. 


i hee S I take to be one of the moft proper 

and genuine ways of doing good, that be- 
longs to a fpecific medicine, as fuch, becaufe 
in this operation an effect is produced, either 
without the affiftance, or beyond the meer 
power, of the manifeft qualities (as phyficians 
call them) of the remedy ; and the cure or 
relief the patient finds is ufually attained 
without violence, and without tormenting or 
much difordering him. 

Tuis way of working of a fpecific medi- 
cine is of near affinity with one or two of 
thofe formerly difcourfed of ,; but yet thefe 
ways differ in fome things, as may be ga- 
thered by the fequel of § this difcourfe § 
fometimes when a certain kind of acid has 
impregnated the blood, or lodged itfelf in 
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fome ftable part, as the liver, fpleen, kid- 
neys, €fc, the corpufcles of a {pecific may, 
without any fenfible Juétation or conflict, 
which ufually happens, when acids are morti- 
fied by fapid alcalies, be fo qualified, as both 
to make coalitions with the {mall parts of the 
peccant acid, and with them to conftitute lit- 
tle concretions, which, differing from the mi- 
nute parts of the acid, either in bulk, figure, 
folidity, ftifnefs, motion, or in two or more 
of thefe ; may be quite of another nature, 
and of a much innocenter, than the acid was 
before it was fo corrected. Of this we may 
be furnifhed with a notable illuftration, by 
what I have elfewhere taken notice of about 
aqua fortis itfelf ; for as corrofive a menftruum 
as that is, yet by digefting it, and perhaps 
diftilling it too, with an equal, or rather 
double weight of ardent fpinit, I found the 
highly acid liquor would be fo changed, as 
not to retain any fenfible corrofivenefs, and 
exchange its piercing ftink and great acidity, 
for a not only inoffenfive but pleafant {fcent, 
and a grateful and pofitively {weetifh tafte ; 
which brings into my mind the practice of a 
prefiderit of the famous London college, who 
(as himfelf told me) was wont to relieve a 
patient of very great quality in nepliritic tor- 
ments, by giving her a good dofe of an in- 
flammable {fpirit. But this upon the by. 
I have elfewhere given an account of the ef- 
fects of {pirit of wine upon feveral other acid 
menftruums, wherewith I mingled and di- 
gefted it; by which it may appear, that it 
does not work upon them uniformly, : as they 
are all of them acids, but differingly enough, 
according to the nature and proportion of the 
acid corpufcles, with which the vinous {pirits 
are brought to be affociated. 

Anp to fhew, that this change and con- 
temperation of the menftruum by the fpirit of 
wine is produced rather by a peculiar fitnefs 
of the convening corpufcles of both, than by 
the contrariety or hoftility, that the vinous 
{pirit, which fome moderns will have to be 
an alcali, has to the aqua fortis, as an acid ; I 
fhall add, that pure fpirit of wine being 
mixed in a due proportion with highly recti- 
fied fpirit of urine, which is reckoned by chy- 
mifts among volatile alcalies, and of which a 
drop or two is fo fiery upon the tongue, as 
to be ready to burn it, or to blifter it; this 
vinous fpirit, I fay, will very much take off 
the cauftic penetrancy of the urinous one, 
and compofe with it a falt much more mode- 
rate, than the fpirit was, and which being 
fublimed, or (which is better, but harder to 
be done,) reduced into a liquor, affords a 
mixture of no little ufe in fome fevers and 
other difeafes, as a medicine ; and with a 
(mall, if fkilful, alteration, is of great ufe in 
divers chymical experiments, as a menftruum., 

A Few grains of glafs of antimony, made 
without addition, being taken inwardly, will 
vehemently both vomit and purge: but 
though wine, notwithftanding its copious 
{pirits, will, if ic be well impregnated with 
the corpufcles of this glafs, work upwards 
and downwards violently enough; yet if 


fpirit of vinegar, that is, of degenerated 
wine, be for a competent time digetted upon 
this glafs finely powdered, and, when the 
liquor is fufficiently impregnated with the 
particles of the glafs, be abftracted from it, 
there will emerge from the antimonial and 
acetous corpuicles a multitude of minute con- 
cretions, of which many grains may be given 
without ordinarily provoking either vomits 
or {tools : which correétion may hint, that ic 
is not neceflary, that all mortifications ule- 
fully made by medicines, fhould be of acids, 
fince here we fee, that acids themfelves prove 
correétors: and perhaps it may be by fome 
fuch kind of combinations, that fome poifons 
(for Ido not think they all work one way, 
or peculiarly affault the heart) may be fub- 
dued. AndI have fometimes fufpected, that 
it may as probably be upon this account, as 
upon any, that has been offered, that a man 
{tung with a fcorpion may be cured, by crufh- 
ing the animal, that {tung him, upon the hurt ; 
as is prefcribed by many phyficians, and as 
an acquaintance of mine told me he tried 
upon himfelf (as another virtuofo did on a 
foldier) with good fuccefs. And when I con- 
fider, what a multitude and variety of figures 
may fit the corpufcles, that are endowed with 
them, to make coalitions very different from 
both the component parts; I can fcarce think 
it very improbable, that in a patient’s body 
there may be made, between the corpufcles 
of the peccant matter and thofe of a medi- 
cine, fuch ufeful combinations, as may pro- 
duce -refulting concretions, innocent, if not 
alfo beneficial. 

Ir Thad leifure, and thought it fit, I could 
eafily add a great number of inftances about 
fuch changes of colours, odours, taftes, and 
other qualities, as are produced by the co- 
alefcence of the fimall parts of differing bo- 
dies, and difcourfe of the natural confequent 
of fuch coalitions; but that having done 
that fufficiently in other papers, it will be 
here more proper to intimate to you, that 
when a particle of peccant matter comes to 
be aflociated with one of a fpecific medicine, 
that combination may alter it for the better, 
not only by changing its bignefs and figure, 
but alfo by increafing, or leffening its ftiff- 
nefs and its folidity, and giving a new mo- 
dification to its motion; as a little attention 
to the natural confequences of the coalitions 
of bodies may eafily induce you to grant. 

Anp I fhall add (as it were ex abundant?) 
that the {mall concretions, made by the union 
of fome morbific with fome medicinal corpuf- 
cles, may not only become innocent, but 
fometimes alfo beneficial; which may be il- 
luftrated by what happens by a further pre- 
paration to common fublimate : for though 
this be a fubftance fo highly corrofive and 
mifchievous, that a few grains of it may fuf- 
fice to killa man; yet by making a coalef- 
cence of it with lefs than its weight of quick- 
filver, which is a body infipid as well as 
modorous, the corrofive fublimate will be io 
altered and tamed, as to be turned into what 


chymifts call, becaufe it is freed from fharp- 
ne{s, 
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nef, Afercurizs dulcis; which, if it be fiil- 
fully prepared given, though in the 
quantity cf many grains, is not only for the 
rouit pare an innocent thing, but a very good 
medicine, and that perhaps in more cales, 
than phyficians generally know it to be good 
in, 

Tue newly mentioned account may hint 
to us a probable argument to fhew, that 
notwithftanding all the digeftions and changes 
that a fpecific medicine may receive in its 
way, it may prove a falutary one, when it 
arrives at the part it fhould relieve, — For 
though the corpufcles of the medicine fhould 
in their way to the part affected be confider- 
ably changed, yet it is poffible, that thefe al- 
tered corpufcles may, by that very alteration, 
be made medicinal ; fince they may-be qua- 
ified (even by thofe changes) when they 
arrive at tle part affected, to combine them- 
felves feriétly with fome corpufcles, whether 
meorbific or others, that they find already 
there ; and may with them compofe new 
concretions, that may acquire a new nature 
very friendly to the patient. Something ana- 
logical to this we may obferve in afparagus, 
which, being eaten, afford ftore of particles, 
that, mixing with thofe they meet with in the 
kidneys or the bladder, produce a new odour 
very differing, both from that of meer urine, 
and from that of the plant itfelf. And fo if 
good turpentine be taken at the mouth, it is 
known, that, arriving at the kidneys and blad- 
der, it will mingle its minute parts with thofe 
it meets with there; whence will emerge 
corpufcles, that will impregnate the urine 
with a very differing odour from that, which 
belongs to either of the liquors, fince it often- 
times has a fragrancy fomewhat like the {mell 
of violets. 

BeroreE I conclude this paper, it is like it 
will be thought fit, that I fhould take notice 
of a difficulty, that I know may be objected, 
if not againft the paft difcourfe, yet againft 
the fufficiency of it to anfwer the defign ] 
propote to myfelf in writing it, For it may 
be jaid, that whereas my arguments and ex- 
plications fuppofe all along, that the fpecific 
remedics are taken in at the mouth; it is 
known, that divers of the affertors of fpeci- 
fics reckon among them fomie, that are not 
by fwallowing taken into the body, but only 
outwardly applied, or perhaps do but barely 
touch it; as may be obferved in amulets, 
rings, €¢. On occafion of this confiderable 
difficulty I have, if I mifremember not, re- 
prefented divers things in another tract: but 
however, it may be fit in this place briefly 
to fay fomewhat, by way of anfwer to it. 
We may then take notice, that the confi- 
dence, with which many phyficians reject, 
and fome of them deride, external fpecifics, 
if I may fo call them, feems to be built upon 
thefe two things: the one, that the medi- 
cine cannct in.part, as it is certain it does 
not in the mafs, get into the body ; and the 
other, that in cafe a fpecific fhould have 
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fomce part of it fubtil enough to gain admit- 
tance, that part muft be too imal! and incon- 
fiderable to be able to produce in the body 
any fuch notable change, as is neceflary to 
the expulfion cf peccant humours and the 
conquering of a difeate. 

As to the former of thefe grounds, I large- 
ly enough fhew in another paper *, that a 
man’s {kin, though it feems an entire conti- 
nued body, is really perforated with a great 
multitude, and perhaps a not inconfiderable 
variety, of little cutlets and inlets, which we 
call pores ; many of which are vifible, even 
in the fkins of dead animals, by good mi- 
crofcopes, and others are manifeitly inferred 
from the numerous little drops, that cover all 
the fkin at the firft eruption of fweat. And 
that thefe little perforations may be inlets to 
the finer particles of externally applied me- 
dicines, may appear probable by feveral phx- 
nomena, fuch as thefe: that water will foak 
through the pores of a fine bladder, and dif- 
folve falt of tartar, or even white fugar, con- 
tained in it: that I have prepared a certain 
liquor, whofe fumes, though not agitated by 
heat, would quickly penetrate divers mem- 
branes of dead animals, and manifeftly work 
on tnetalline bodies wrapt up in them : that 
it is a known thing, that quickfilver out- 
wardly applied in ointments, girdles, &ec. 
will get in at the pores of the fkin, and in- 
vade the internal parts of the body, and ftay 
there longer, and perhaps too operate more, 
than the phyfician defired. And when once 
the effluvia of thefe externally applied reme- 
dies have gained admittance at the pores of 
the fkin, it is not very difficult to conceive, 
how they may proceed further; for under- 
neath the cuticula or fcarf fkin, and clofe to 
it, there are fo great a multitude of capillary 
veffels, that you can fcarce thruft a {mall pin 
into any part, but that the point of it will 
meet and tear fome of ‘thefe little veffels ; as 
will appear by a fmall drop of blood, that 
will be made to iffue out at the new made 
hole, as {mall as it is: to which inftance, if 
it were neceffary, I could add divers others of 
the multitude and fpreading of the capillary 
veffels, that lie clofe beneath the fkin, and 
for the moft part carry blood, though fome 
of them may contain other juices, and dif- 
charge their recrements by {weat, or infenfi- 
ble tranfpiration, at the cutaneous outlets, 
Now, thefe capillary veffels, as {mall as they 
are, having their cavities immediately conti- 
hued with thofe of lefs flender ones, and by 
their intervention with thofe of the greater, 
which are branches of the greateft of all ; the 
corpufcles of the medicine once got into the 
capillary veffels may have an eafy paflage, 
by means of the liquors they contain, into 
thefe greater branches of the principal veins, 
and fo, by virtue of the circulation, come to 
be quickly mingled with the mafs of blood, 
and by it may -be eafily conveyed to all the 

arts of the body : as it has been oftentimes 
obferved, + that arfenical amulets worn upon 


* The paper here meant is the effay of the porofity of bodies. 


> See tus at large proved by the learned Diemerbroeck de Pejte, Hib, 2. cap. 1%. in Anno, 
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the breaft, did, though they fcarce touched 
the {kin, produce threatning diftempers in the 
heart, and feveral mifchievous fymptoms in 
other parts of the body. And I find it re- 
corded in good authors, that cantharides, 
even when but held in the hand, nay fome- 
times though but carried in one’s pocket, 
tranfmitted their hurtful effluvia as far as the 
bladder, and excited great pain and other 
bad fymptoms there. 

As for the fecond ground, on which f{pe- 
cific remedies are rejected, that though they 
could get entrance into the bedy, yet it would 
be buc by their effuvia, and thefe are no 
way likely to prove efficacious enough to 
have any confiderable effect upon an internal 
difeafe ; to remove this difficulty, J hall 
bricfly obferve, 

1. Tuat the number of the corpufcles, 
that may pats from the outward medicine in- 
to the body, may be far greater, and there- 
fore make them more confidcrable, than moft 
men are apt to think, This may be rendered 
probable by the great multitudes of odorous, 
and confequently fenfible, expirations, that 
are continvally emitted for a very long time 
together“by ambergreafe, mufk, civet, and 
much rhore by fkilfully made compofitions of 
them. And thut allo fubul effluvia, even 
without the afliftance of heat, may quickly 
penetrate membranes fo plentifully, as to act 
on ftable bodies contained in them, I have 
intimated a little above, and have experimen- 
tally made appear to divers curious men. 

2. Tuat the corpufcles of a medicine 
may retain their nature, and not lofe their 
power of operating, notwithftanding their 
being, as it were, ftrained through the fkin ; 
as may be argued from the mercury, that we 
not long fince mentioned to have been found 
in the form of quickfilver in the bodies of 
fome men, that had been too frequently a- 
nointed with mercury mixcd up with unctu- 
ous things into an ointment ; by which the 
patient may be as long and violently falivated, 
asif he had {wallowed a bolus or pills with 
mercury. 

Anp fo I have divers times obferved, as I 
doubt not but others have oftner done, that 
a little opt1um, mixed up with other ingredi- 
ents for plaifters, did by outward application 
take off the acute pains of inward parts, 
though moderately remote from the plaifter. 

3. Anp that the corpufcles of a fpecific 
may on divers occafions aét more powerfully, 
by getting in at the pores of the fkin, than if 
the remedy, thatafforded them, had been taken 
in at the mouth ; becaufe if it had, the par- 
ticles might be divided, or perhaps on other 
accounts, (as by dilution, compofition with 
thofe of the chyle, &#c.) much altered, by 
the ferment or the menftruum of the ftomach, 
by their filtration through the guts, and their 
long and winding paffage through them and 
the lymphiduéts, before they arrive at the 
heart to be mingled with the blood : where- 
as the corpufcles of the external {pecific, pre- 
fently after they are paft the fkin, get into 
the capillary veffels of the blood, that lie un- 
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der it, and by their means are fpeedily mixed 
with the circulating mafs of that liquor, and 
fo efcape the formerly mentioned alterations, 
that other medicines are fubject to before they 
. By 
which it may appear, that thofe phyficians 
are much miftaken, that think a topical me- 
dicine can at beft relieve but the part it 1s ap- 
plied to, becaufe its corpufcles cannot be fup- 
pofed to reach beyond that part of the body, 
that lies very near the medicine they ifiue 
from. But though this reafoning might be 
exculable enough, if not allowable, before 
the circulation of the blood was difcovered ; 
yet now it is known, how great an intercourfe 
that liquor maintains between diftant parts of 
the body, the argument is not feafonable. 

Awop on this occafion I fhall add an ad- 
vertifement, that I remember not I have met 
with in authors ; which is, that bodies out- 
wardly applied may prove fpecifics for fome 
difeafes or diftempers, that one would not 
think them very good for by the bare know- 
ledge of their effects, when taken in at the 
mouth, Thus camphire fwallowed is, in 
the dofe of a very few grains, a great heater 
of the blood, and is in fome countries, per- 
haps not altogether without reafon, extolled 
by phyficians in fome kinds of ill conditioned 
fevers ; but outwardly it is applied to take off 
thofe rednefies of the face, that are thought 
to proceed from heat of blood ; and it is ufed 
in ointments againft burns, So {pirit of wine, 
that is fo hot when drunk, is a very good reme- 
dy totake out the fire, as they fpeak, in burns, 
efpecially if the part be early moiftencd with it. 
Bread, that is counted fo moderate and well 
tempered an aliment, when eaten, if it be 
chewed and outwardly applied, hath ccn- 
fiderable virtues in feveral external affections. 
And I know an antient and experienced phy- 
fician, that ufes to purge children, that 
will not eafily be brought to {wallow medi- 
cines, by applying fomething to their navels, 
that does not offend them by colour, fmell, 
or griping ; and this himfelf more than once 
confeffed to me is but an ordinary aliment, 
that moft men, and I among others, have 
frequently taken unprepared, which he freely 
named to me, but which I have not yet had 
opportunity to make trial of. 

Tuat what we have been faying about the 
poffible efficacy of external fpecifics, may ap- 
pear the lefs improbable, it will be fit to take 
notice of fome obfervations, that comport very 
well with our doctrine. And though the 
inftances to be brought will not be all of 
them of remedies, that deferve the name of 
{pecifics ; yet befides that fome of them may 
perhaps have a title to it, they will all con- 
duce to thew, that fimples or drugs, exter- 
nally applied, may have confiderable operati- 
ons againft internal diftempers of the body. 

Ir were eafy for me to mention a great 
many external fpecifics out of phyficians 
books ; but I purpofely forbear it, becaule, 
to fpeak frecly, I fufpeét, that moft of thofe 
remedies, though greatly extolled, have been 
but little examined by the deliverers of them 
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and it may fuffice, for my prefent purpofe, 
to alledge a few initances, that have been re- 
commended to me, either by my own experi- 
ence, or that of fome friends: orly there 
isone obfervation, that is fo folemnly and ex- 
prefly delivered by Galen, upon his own 
knowledge, and fo well-backed by other 
eminent phytficians, that I fhall let it lead the 
way. This memorable ftory, that ts related 
by Galea, is of a piony root, which having 
becn worn, as an appenfum, about a boy, 
that had been cpileptic for divers months, 
kept him from his difeafe as long as he wore 
it about him ; but when, by an accident, he 
ceafed to do fo, the difeafe invaded him 
again, and yet, by applying the remedy 
azain, he was the fecond time freed from it; 
which Galen cbferving, did, for curiofity, 
make the root be laid afide; but finding the 
fits to return, he employed it again with the 
former fucceis. 

I urvep in the fame houfe with a learned 
and judicious perfon, that was fubject to be 
paralytic, who being frequently tortured by 
violent cramps, was ordinarily and fpeedily 
relieved by wearing or handling the tooth of 
of a true hippopotamus, or river-horfe; and 
he affrmed to me, that upon leaving off 
the ufe of it, for any confiderable time, ei- 
ther out of curiofity, or to accommodate 
fome friend, the fits would return with vio- 
lence upon him. I remember alfo, that ha- 
ving myfelf been for fome years frequently 
fubjcét to cramps, and complaining of it to 
a phyfician, that had been a traveller into 
cold countries, he told me, that he had 
brought home with him fome rings made of 
the true elk’s hoof, from a place, where thefe 
animals are ufually employed, and that with 
thefe he had cured many of the cramp; and 
there-withal prefented me one to make trial 
of, which I the more willingly accepted, be- 
caufe he confeffed to me, that divers rings, 
that were fold for fuch as his, and looked like 
them, were cither counterfeit, or of no effi- 
cacy : and though I didnot find, that if the 
the cramp feized me in the calf of the leg, 
the ring would much relieve me, yet when 
the fits were but moderate, and in other 
parts, efpecially the hands, I found myfelf 
eafed fo often, and fo foon, that I was at 
firft furprized at it, and ufed to have the 
remedy laid every night by my bed-fide, to 
have it ready, when occafion fhould require. 
And that, which I thought fomewhat ftrange, 
was, that feveral times, when the cramp 
{eized my foot or my toes, the pain was 
quickly removed, though I applied the ring 


-butto my finger; which made me much re- 


gret the lofs of it. 

An eminent phyfician {peaking to me one 
day of a patient of his, that was fubject to a 
nocturnal incontinentia urine, that was very 
inconvenient as well as fhameful; I told him 
of an empirical remedy, which is mentioned 
in another paper, whofe fucceis I neither 
would warrant, nor did altogether defpair 
of, and which, at leaft, feemed fate, though 
it fhould not prove effectual. This was only 
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a fimple fubftance, (belonging to the anima! 
kingdom) that was to be worn in a fine far- 
fenet-bag between the fhift and the fkin; for 
which, a good while after, the phyfician 
gave me great thanks, telling me, that he 
was furprized at the effect of it, and that 
he obferved, that when the patient had worn 
it fo long, that probably the virtue began to 
decay, that is, in my fenfe, the efAuvia were 
almoft fpent, the patient found need to take 
a frefh remedy, to continue the benefit fhe 
had found by the former, 

I po not affirm or expect, that the three 
forenamed appenfa, nor the other remedies I 
am about to mention, will always fuccecd ; 
and I think, one may affign fome, not im- 
probable reafons, of the want of uniformity 
in their effeéts ; but for my prefent argument 
it fuffices, that they do fometimes fucceed, 
fince that is enough to fhew it poffible, that 
outward medicines may operate upon inward 
diftempers, 

Havinc one day givena vifit to one of 
the fkilfulleft and candideft phyficians of the 
famous college of London, I obferved in his 
chamber a fine new fafhioned clock; and 
having taken notice of it to him, asa thing 
I had not feen there before, he defired me 
not to think he was rich and vain enougi 
to purchafe fo dear a rarity; but that it be- 
longed to a courtier, whom he named to me, 
of whofe daughter he told me this itory : 
this young lady had a great tumor in her 
neck or throat, which being apprehended to 
be of a {crophulous nature, made her father 
fear it would oblige him to increafe her por- 
tion more than his eftate could conveniently 
bear: wherefore at length he addreffed him- 
felf to my relator, who judging the cafe to 
be difficult, and being unwilling to torment 
the lady with a long courfe of phyfic, told 
the courtier, that if he could animate her 
to fuffer a remedy he would propofe, and 
would affift him to procure it, he hoped to 
remove this tumour, without weakening her, 
or putting her to pain. Soon after, al] par- 
ties being agreed, and the defired conveniency 


‘procured, the patient was brought into a 


room, where there was yet in bed the body 
of a man, that had died of a lingering difeale ; 
this man’s hand the doétor took, and laid 
it upon his patient’s tumor, keeping it there 
till fhe either complained or confefled, that 
fhe felt the coldnefs of it penetrate to the 
innermoft parts of her tumor. This appli- 
cation was afterwards repeated more than 
once, whilft the body continued without 
imelling ; and by this courfe the tumor was 
difpelled, and the patient fo relieved, that 
her father, by way of gratitude, knowing 
how much the phyfician was a lover of cu- 

riofities, made him a prefent of that clock. 
Tue learned doctor afcribed this odd re- 
medy to Helmont, who is indeed to be thanked 
for having mentioned and recommended a 
medicine, that was unlikely to be good, be- 
fides that it was not in ufe: but the know- 
ledge of it feems to me to have been, for the 
main, very much ancienter than our age; 
fince 
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fince there is mention made of one very like 
it by fo ancient an author, as Plity ; though, 
fince his time, till Me/vrozi?s, it hath been 
generally forgotten or difbelieved, fave that 
one phyfician (Francifcus Ulinus) who, though 
no ill obferver, has not had the fortune to be 
famous, takes notice of a cafe very like that 
of our courtier’s datghter, affirming, that 
by that one remedy, after others had been 
fruitlefly employed, he knew a noble virgin to 
have been perfectly cured. 

I was one fummer, to my great furprize, 
obnoxious to frequent bleedings at the nofe ; 
for which I fometimes uted one remedy, and 
fometimes another, for the moft part with 
good, but not ftill with quick fuccefs: but 
falling once unexpectedly into a fit, whofe 
violence fomewhat alarmed me, I refolved to 
try an unufual remedy ; and having eafily 
obtained of my fifter, in whofe houfe this 
accident happened, fome true mofs of a dead 
man’s fcull, which had been fent her by a 
great perion, for a prefent, out of Jreland, in 
which country I found it lefs rare and more 
efteemed than elfewhere, I was going to em- 
ploy itvafter the ufual manner, which is to 
put ip into the patient’s noftrils ; but before 
I did it, I had the curiofity to try, notwith- 
{tanding the brifknefs of my hamorrhagy, 
whether the medicine would produce its ef- 
feét by being only held in my hand; and 
therefore covering a piece of the mofs with 
my fift, that the warmth might a little actu- 
ate the medicine, I found, to the wonder of 
the by-ftanders, that the blood {peedily ftop- 
ped, nor, thanks be to GOD, have I been 
troubled with a hemorrhagy for fome years 
from that very time. Rut this is far lefs 
ftrange, than what was affirmed to have hap- 
pened to one of the eminenteft members of 
the Royal Society: this learned gentleman, 
who was of a very fanguine complexion, 
found himfelf much affected by the ufe of 
the mofs of a human fcull, [pieces of which 
I have feen fticking to the roots of the vege- 
table, when it was genuine} which had fo 
{trange an operation upon him, that fome- 
times, when he was let blood, if, for curio- 
fity’s fake, he held a quantity of this mofs 
in his hand, the efflux of the blood would 
ceafe, till he laid it by again; which was 
not only folemnly averred to me by himfelf, 
but confirmed to me by his ingenious phyfican, 
with both whom I had a particular acquain- 
tance, which otherwife I fhould have thought 
{carce credible, unlefs imagination, a faculty 
very ftrong in that gentleman, contributed 
to the ftrange effect of the remedy. 

Tue hitherto mentioned external {pecifics 
are afforded by vegetables and animals, which, 
being bodies of a flighter texture, may be 


I knew a perfon of great learning, and, by 
profeflion, a phyfician, who enjoyed a health 
good enough, fave that ufually, after a few 
hours fleep, he waked in the nighe with great 
terrors, followed, for a long time, with iuch 
violent palpitations of the heart, as were 
very troublefome, and fometimes frightful 
to him. To remove this diftemper, he tricd 
all that his art fuggefted to him, but without 
fuccefs ; whereupon he complained of it to 
feveral of his acquaintance, and mentioning 
it one day among a company of merchants, 
whereof fome frequented very remote coun- 
tries, one of them told him, he would eafily 
relieve him by a remedy, that had been found 
efficacious, both upon himfelf and others. 
This he told him was, to take divers flat 
and fmooth Cornelian ftones, fuch as they 
bring from the Haft Indies, to cut rings out 
of ; and to few eight or ten of them toa piece 
of fearlet or flanncl, to be hung about his 
neck, fo as that the ftones may immediately 
touch the {kin over-againft the heart, and 
the mouth of the ftomach. This remedy 
the phyfician procured, and, in no long time, 
found the great benefit of it, infomuch that 
he thought he might now fecurely leave off 
the ufe of thefe ftones, which he did once or 
twice, out of curiofity, as well as for his 
eafe ; but finding the diftemper to return each 
time, within very few weeks after he had 
laid afide his remedy, he refolved to keep it 
always on, as he had long fuccefsfully done, 
when he told me the ftory; and, to convince 
me, prefented me with fome of the Corne- 
lians, that he had, for fear of wanting them, 
procured in greater number, than he needed 
at once. But fince I have not yet had occa- 
fion to make trial of them, I fhall not con- 
clude, that the remedy will always fucceed, 
but only (which is enough for my prefent 
purpofe) that it is at leaft poffible, that fuch 
an external remedy may be very effectual. 

Tarrerwarps thought (which I here-note, 
to add to the probability of what I have been 
relating) that poffibly thofe, that firft made 
ufe of the fore-mentioned remedy, may have 
had a hint from what Galen faith of the 
jafper ; which ftone we obferve to be various 
in point of colour, and I have feen in the 
green mixtures of red almoft as deep, as that 
of Cornelians. Of this ftone Galen relates 
that fome made rings, in which were graven 
a dragon, having beams iffuing from him, 
and commended it as very friendly to the 
ftomach, being applied to the mouth of it: 
and though he omitted (and found he fafely 
might do it) the fculpture, he yet approves 
the ftones upon his own frequent experience, 
applying them almoft as our merchant did ; 


to 


Sane bujus {ays he) ego quoque lapidis abunde Galen de 


fuppofed to have their parts more effluviable ; 
and therefore I fhall now add two or three 
examples afforded by the mineral kingdom, 
which confifting of bodies, that never were 
living, and which are, for the moft part, 
very clofe and compact, are generally thought 
to have their parts indifpofed to emit efflu- 
via, 


feci periculum, torquem enim ex bujufmodi lapil-fmbl Atlee. 
lis confettum colo fufpendi, ita ut lapides os or aie 
ventriculi contingerent ; apparebant autem nibi- de Lapid. 
lominus prodeffe, etiamft fculpturam nan babe- 
rent, €Fc. ‘Ihave made myfelf a frequent 
* trial of this ftone, having carried feveral 
“¢ of thofe little ftones tied together about 
«© my neck in fuch a manner, that the {tones 


“« did 
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«¢ did touch the mouth of my ftomach; yet 
“© they were beneficial, though they had no- 
‘¢ thing graven upon them, te.” 

I nave lately mentioned the efficacy of a 
cramp ring upon fome parts cf the genus wer- 
vofum , but fome will perhaps think it more 
confiderable, if a ftone ring, worn on the 
finger, fhall be able to work on the mafs of 
blood, and particularly that depraved por- 
tion of it, that nature relegates to fuch di- 
ftant parts, as the hemorrhoidal veins: and 
yet the experienced Jionardes, having de- 
icribcd the blood-{tone, that is brought from 
iNew Spain, and repreiented it as a jafper, 
not cnly commends it againft hemorrhages, 
being applied to the bleeding part, but adds 
the following words, which declare, that he 
{peaks upon experience , /%dimus nonnullos 


nard.Simp, REMsrThoiduin fluxu offiftos remedium fenfiffe, 


ted. Hit. annulos ex boc lapide coufeétos in digito coi- 
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tinue geftando: necnon et menfiruuim fluxum 
fifi, ‘© We have feen fomctimes the he- 
‘© morroids cured, as likewife the copious 
«© monthly iffues, by wearing rings made of 
‘¢ this itone.”’ 

I xnow you will expect here, that I fhould 
not on this cccafion pretermut the Lapis Ne- 
thriticus,; of which fort of ftones, though 
many have been found ineffectual againit the 
difeafe, that gives them their name, and 
though it be fcarce poffible to chufe thote 
tew, that are gcod, without having particu- 
larly and actuaily tried them ; yet that fome 
of them are of great virtue, we have the 
teitimony of the inquifitive and judicious 
Boetius, and that cther learned writer about 
gems, Fohannes de Laet, whote praitcs are 
confirmed by the hittorical teftimonies of 
Monardes and others. But none, that I have 
met, {peaks more home to our purpofe than 
a confiderable merchant of Lezpfick, whofe 
rare obfervations are recorded by a man of 
very great reading, the learned * Untzerus, 
to whom I refer you, contenting mytelf to 
two of the ten re- 
marks he fets down; the frft, that the mer- 
chant affirmed to our author, that by wearing 
this ftone for fome days, the calculous mat- 
ter was fo powerfully profcribed, that a mul- 
titude of {mall grains of fand were expelled, 
even at the corners of hiseyes. The lke 
effe&t to which he often obferved of that 
remedy in divers other perfons, The fe- 
cond, that by wearing the fame ftone, his 
wife, who was troubled with a great catarrh, 
found it confiderably cathartic, infomuch 
that the firft day fhe was thereby purged 
fourteen or fifteen times, the next nine or 
ten times, and afterwards had her body kept 
very open. And he adds, that he found 
alfo this ftone to operate like a purge, though 
not fo ftrongly upon himfelf. 

Bur enough, if not more than enough, 
of the virtues of periapta and appenfa, elpe- 
cially fince more inftances of them may be 
met with in fome other papers; and even 
without them, or at leaft with them, thole 
particulars, I come from mentioning, may 
turnifh a fufficient anfwer to the objection, 
that has occafioned them. 2 


The CONCLUSION. 


AnpD now, Sir,’ you have what the confi- 
deration of the nature of the things I treat 
of fuggefted to me, about the principal 
ways, by which I conceive fpecific medi- 
cines may cure difeafes, or at leaft much 
leffen them, I faid the principal ways, be- 
caufe Iam far from denying, that there may 
be many others, that mutt not here be men- 
tioned, left I fhould too much tranfegrefs the 
limits, that become an epiftle 5 efpecially 
this being already far more prolix than I 
at Arft intended; thougi I purpofely omit- 
ted the authorities and arguments of divers 
phyficians and chymifts, that maintain, that 
there are {pecific medicines, becaufle they pro- 
ceed upon principles, (fuch as fubftantial 
forms, real qualities, ideas or chaofes, and 
the like,) which I could not fairly employ, 
becaule 1 do not admit them, But though 
I forbore to lengthen my difcourfe, by im- 
proper, and, I hope, needleis tranicriptions 
out of others; yet it is long enough to prompt 
me now, at the clofe of it, to remind you 
of twe or three things, that I declared at the 
beginning. 

As firtt, that I did not pretend, that a fpe- 
cific medicine, or nature by a fpecific, does 
commonly effect the cure by one of the par- 
ticular ways, that I prepofed, exclufively to 
the relt; fince I rather think, that oftentimes 
two, and fometimes more, concur to the ef- 
fect. Secondly, that I propofed to mytels, 
to explicate the ways of woiking of fpccific 
remedies, only in general, And thirdly, thac 
I did not affert, that che waysI pitched upon 
were the true and genuine oncs, by which 
the medicine does aé, but only propounded 
them, as ways, by wnich it may act. So that, 
without being dogmatical, I offer you my 
explications, but as poffible, and perhaps not 
improbable; and that may !tuffice for the oc- 
cafion and fecpe of this letter, in which, I 
prefume, you remember I aimed but at fhew- 
ing you, that the opcrations of ipecitic mc- 
dicines are not irreconcileable to the princi- 
ples of the corpufcular philofophy; which I 
hope you will, without rcluctancy, grant, if, 
by my good fortune, the difficulties, that 
made you hefitate, {cem to you to be leflened 
by fo barren an intellect as mine, difcourfing 
of an abftrufe fubject, which belongs to a 
profeffion, that I am not of. Upon which 
account it may be juilly prefumed, that you, 
who have fo much more fagacity, and are 
fo much more concerned, than J, in the fubjcéct 
I have been treating of ; and who, being a 
profefled phyfician, have much more oppor- 
tunity to difcover the various courfes, that n2- 
ture does, or may, take in curing difeafes, 
will be able co give yourlelf far more fatif> 
faétion, than you could hopc to receive from 
me, who have therefore propoled to you my 
conjectures very diffidently, though I am very 
pofitive in afferting myiclf to be, 


SIR, your moff, &c. . 
ROBERT BOYLE, 
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SECT. I 


To the very learned Dr. F. 


SIR, 
S INCE fpecific medicines, to deferve 


that name, muft be very efficacious, 

and yet are, for the moft part, either 
fimple, or very little compounded ; what has 
been faid about them in the foregoing tract, 
concerning fpecifics, may afford me a not im- 
proper rife to invite you, and thereby others 
of your profeffion, on whom your authority 
and example may juftly have much tnfluence, 
to feck after and employ, more than they are 
wont to do, fuch remedies, as are either fim- 
ple, or, when there happens a neceffity to 
compound, are made up of no more ingre- 
dients,; than are abfolutely requifite to anfwer 
the indications, and the phyfictan’s {cope. 

Tuis fort of fimple, or but lightly com- 

unded, remedies, I am induced to prefer 
before thofe pompous compofitions, wherein 
men feem to have hoped to furmount difeafes 
by the multitude oe the ingredients, upon 
the following reafons ; in all which I defire 
the advantages afcribed to fimple medicines, 
above others, may be underftood, not in an 
abfolute and indefinite fenfe, but, as they 
fpeak, ceteris paribus, which I here give you 
notice of once for all. 

Anp the firft advantage, that I fhall men- 
tion, is, that it is much lefs difficuit to fore- 
fee the operation of a fimple, than of a very 
compounded medicine ; fo that phyficians 
may proceed more fecurely in employing 
the former, than the latter fort of remedies. 
And indeed, if I do not greatly miftake, we 
often prefume too much of our own abilities, 
when we believe, that we know before-hand, 
what the qualities and effects of a mixture of 
many ingredients of differing natures will be ; 
fince many bodies, by compofition, and the 
change of texture, confequent thereupon, do 
receive great and unexpected alterations in 
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their qualities, Several manifeft inftances 
of this truth may be met with in our hiftory 
of colours; in divers of whofe experiments, 
the colour produced upon the mixture of 
bodies is quite different from that of any 
of the ingredients ; as, when a blue folu- 
tion of copper, made in fpirit of urine, does 
with fyrup of violets, which 1s alfo blue, pro- 
duce a fair green: and even fince I began 
to write this fection, a trial purpotely made 
has afforded me a new inftance of the fame 
import. 

_ For having put together fome tincture of 
iron, made with good {pirit of vinegar, 
and a volatile tincture of fulphur, (which I 
elfewhere fhew how to make) froma confu- 
fion of thefe two very red liquors there 
emerged, in a trice, a very dark and almoft 
inky mixture, that retained nothing at all of 
rednefs, 

Tue like notable changes I have feveral 
times produced by mixtures, in divers othcr 
qualities of bodies than their colours, as in 
their odours, tafts, &c. and why fucli alte- 
rations may not be <alfo effected by compo- 
fition in fome of the medicinal qualities of 
bodies, I do not yet fee? Quickfilver itfelf, 
inwardly taken, does ufually caufe, either no 
manifeft evacuation, or one, that is made ct 
the mouth; but if it be diffolved in fpirit cf 
nitre, and precipitated with fea-falt, this 
white precipitate being edulcorated, if it be 
warily given in a juft dofe, doth (as far as I 
can yet learn) feldom work by falivation, but 
by fiege. On the other fide glafs of anti- 
mony (made per fe) whereof a very few 
grains, given in fubftance, are wont to work 
violently upwards and downwards, being dif- 
folved in {pirit of vinegar, (which is nor 
eafily and quickly done) will not ufually 
either vomit or purge, though the men- 
ftruum be drawn from it, and though it be 
given in a larger dofe, than that of the un- 
compounded glafs. 
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And though if crude antimony be fluxcd 
with nitre and tartar, as in the ordinary way 
of making crocus mctallorum, there is pro- 
duced, as is vulgarly known, a medicine fo 
emetic and cathartic, that an ounce or lefs of 
the wine, wherein it has been infufed, without 
fenfibly lofing its weight is wont to work 
ftrongly enough both upwards and down- 
wards 3 yet I have known fome, that would 
without fcruple take feveral grains of crude 
antimony in fubftance, and one particularly, 
that continued the ufe of it long, without be- 
ing vomited or purged by it. And trials 
purpofely made have informed me, that if, 
inftead of falt-petre and tartar, antimony be 
prepared with well dried fea falt and a little 
fale of tartar, though both thefe amount not 
to above half the weight of the nitre and tar- 
tar vulgarly ufed ; yet. the antimony well 
fluxed with thefe (for about an hour ) 1s 
thereby io altered and corrected, that it af- 
fords an ufeful medicine, of which one may 
sive from 12 or 15 grains to half a drachm, 
or more, in fubftance, without ordinarily 
working, either by vomit or fiege, but ufually 
by {weat, and fometimes by urine : - whence 
we may gather, that antimony may be either 
made a more’ dangerous, or a more friendly 
medicine, than of itfelf it is, according to 
the ingredients it is affociated with, though 
thefe be in themfelves innocent, and perhaps 
of kin to one another. And even chymitts, 
as well as other prefcribers of remedies, may 
be found, though lefs frequently, to add to a 
fimple fuch things, as rather deprave, than 
improve it: as one of their great patrons 
(a happy practitioner) complains, that flower 
of fulphur, by being fublimed, (as by many 
it is) from calcined vitriol, and one or two 
other things, under pretence of purifying and 
fubtilizing it, does really acquire a hurtful 
corrofivenefs, And, if I had here the leifure, 
inftances enough might be brought to fhew, 
that chymifts fometimes miftakingly produce, 
by their additions to a medicine, other qua- 
lities, if not alfo worfe, than they defigned 
or expected, 


SECT. II 


NOTHER advantage of fimpler me- 
dicines is, that ceteris paribus they 

are more fafe than compounded ones, efpe- 
cially if the patients be valetudinary perfons, 


It is too much the cuftom, both of many: 


Herbarifts, and feveral other writers on the 
Materia Medica, to give us rather encomiums, 
than impartial accounts of the fimples they 
treat of ; enumerating and magnifying all the 
virtues they have, and fometimes more than 
they have, without taking notice of their ill 
qualities, upon whofe account neverthelefs 
they may be inconvenient, if not hurtful and 
dangerous, to fome conftitutions, and in di- 
vers cafes. We know, that divers perfumes, 
as mufk and amber, though very grateful and 
refrefhing to moft men’s fpirits, are yet very 
hurtful to many women, and efpecially to 
thofe, that are hyfterical. And I have known 
2 2 


the fmell of mufk very much difaffect an 
eminent perfon, though otherwife of a robuit 
conftitution, I have alfo known fevetal per- 
fons, not all of them of the fame fex, very, 
much offended by the fmell of rofes, which 
yet is very moderate, as well as to moft per- 
fons, whether men or women, very grateful. 
I know a very great perfon, to whom honey, 
whether inwardly taken, or outwardly ap- 
plied, is almoft as hurtful as poifon, having 
feveral times produced ftrange and frightful 
fymptoms, even when the patient: knew not, 
that any honey had been employed, and con- 
fequently could not be thus oddly diftempered 
by the force of imagination, I think I have 
elfewhere taken notice of the harm, that both 
I and others, fubject to difeafes of the eyes, 
have received, even by the moderate ufe of 
parfley.. 

On this occafion I fhall add what occurred 
to me long after I had dictated what I faid of 
parfley, that wormwood, though for many: 
ufes an excellent plant, has been found by 
many fo apt to difaffect the head, and fo un- 
friendly to the eyes, that I have for fome 
years forborn it myfelf for fear of the head- 
ach, and forewarned others of it, that are fub- 
ject to weak eyes. But I know a very learned 
man, whofe elegant pen has made him de- 
fervedly be taken notice of by many, who, 
though he have naturally very. good eyes, 
found upon an obftinate trial, that his curio- 
fity feduced him to make, of the plentiful ufe 
of wormwood-wine and beer, that within 
lefs than three weeks his fight was by de- 
grees brought to be fo weak, that he could 
not read a Gazette without fpectacles ; but by 
totally leaving off wormwood, he quickly 
recovered the vigour of his fight, without the 
ufe of any of the helps, that his profeffion, 
which is phyfic, would have plentifully fug- 
gefted to him. This relation J had from him- 
felf, foon after the thing happened, on occa- 
fion of what I told him about parfley, &c, 

Anp to fpeak more generally, I doubt not, 
but if men were not fo prepoffeffed with the 
praifes, that authors give to fimples, that they 
overlook the inconveniencies they may on di- 
vers occafions produce, we fhould find in ma- 
ny medicines bad qualities, that are not yet 
taken notice of. And Ihave more than once 
hit but too well in the prognoftics I made 
of the hurt fome patients would receive by 
the ufe of applauded medicines, prefcribed 
them even by confiderable and learned men, 
when upon their authority my warnings were 
neglected, and the ufe of the medicines un- 
happily perfifted in. I remember I once faw, 
in the hands of a‘learned and curious traveller 
into the eaftern parts of the world, an Arabic 
manufcript about the Materia Medica, which 
made me regret the lofs of the mioft part of 
the little fkill I once had in that language ; 
for befides that it was written in a delicate 
hand, and the letters in fit places, curioufly’ 
adorned with gold and azure, the method 
feemed to be more accurate, than any thing I 
had feen on that fubjeét : and that, which 
pleafed me nora little, was, that the author 
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had been fo wary, that after the columns, 
wherein he taught, befides many other things, 
the virtues, doles, &j%¢. of every’ drug he 
treated of, he had a diftinét column for the 
bad qualities of it, and the conftitutions and 
difeafes, whercin the ufe of it may be danger- 
ous or inconvenient. I think it therefore not 
unreafonable to fufpect, that, where a great 
many ingredients are blended into one medi- 
cine, one or other of them may have other 
operations, befides that defigned by the phy- 
cian : it may awaken fome fleeping ferment, 
and, if not produce a new diftemper, may 
excite and actuate fome other hoftile matter, 
that lay quiet in the body before, and perhaps 
would have been little by little fubdued by 
nature, if it had not been unfeafonably roufed 
and affifted by fome ingredient, that perhaps 
was needlefly put into the medicine. I have 
had fo many unwelcome proofs of this in my- 
felf, that it engages me to be the more care- 
ful to caution others againft the like incon- 
venience. 


SECT. III 


NOTHER benefit accruing from the 
ufe of fimpler medicines is, that 
thereby the patient may, without burthening 
his ftomach, or naufeating the remedy, take 
a larger dofe of the medicine, or of that in- 
gredient of it, wherein the virtue chiefly re- 
fides, For, whereas phyficians are obliged to 
ftint themfelves in the dofe of the medicine, 
for fear of difgufting the patient, or oppref- 
fing his ftomach ; when there are many 
things heaped together in a moderate dofe of 
one compounded medicine, thefe ingredients 
that are either fuperMluous, or at leaft are lefs 
efficacious, muft neceffarily take up a confi- 
derable part of that determinate dofe, and 
confequently leave much the lefs of the more 
appropriated or ufeful ingredients. 

To fay, that all the ingredients, that are 
thruft into a great compofition, are proper 
and conduce unto the fame purpofe, I doubt 
is not always true; and however is nota fuf- 
ficient anfwer, fince it does not avoid the tn- 
convenience I have been objecting. 

Ir a baker, being to make the beft bread 
hecan, efpecially for a perfon of a weak fto- 
mach, fhould to wheaten flower add the meal 
of rye, of barley, and of oats; though all 
thefe ingredients be good and nourihing, 
and each of them is by many ufed to make 
bread, yet none will take him for a fkilful 
baker, and few would prefer this compound- 
ed bread, to that more fimple one made of 
wheat aloné. And fo to make good gun- 
powder, a fkilful man would not to falt- 
petre, brimftone, and charcoal, add wax, 
rofin, and camphire, though thefe be very 
inflammable fubftances as well as fulphur. 
And thus if one would make an aqua vite, 
whereof but one fmall cup were to be given 
for the quick recovery of fainting perfons, he 
would not with f{pirit of wine, or good bran- 
dy, mix mead or cyder, and ftrong beer or 


ale, though each of thefe be itfeif a fpirttuous 
liquor. 


Gum Arabic (whereof I prefer that, whieh . 


1s tranfparent and colourlefs} is orefcribed in 
feveral compofitions, as a drug proper to mi- 
tigate the fharpnefs of urine ; but by the 
quantity of the other ingredients, that it is 
mixed and clogged with, no more than a 
{mall proportion of it ufually comes to ve gi- 
ven in one dofe : but when I have had the 
curlofity, leaving out all the other things, to 
give about a drachm, or perhaps more cf it 
at one time, reduced by long pounding (for 
the beft is very tough} to fine powder, in a 
large draught of becr, or tome other conve- 
nient vehicle, I found very confiderabie ct- 
fects of it, And Jremember, that a gentie- 
man of great note coming to bid me farewci, 
becaufe of a long and troublefome journcy 
he was taking to mineral waters, which he 
intended to drink for many weeks, to eafe 
him of a very painful fharpnefs of urine ; I, 
that knew it was not venereal, nor from the 
{tone of the bladder (for when thofe are caufes 
of the ftrangury, the medicine is not near fo 
powerful) defired him, before he went, to 
make ufe of this powder, once, or (if there 
fhould be need) twice a day ; which when 
he had done, it fo relieved him, that he 
thought himfelf quite cured, and forbore his 
intended journey not only that year, but the 
next. For the chin-cough, as they call it in 
children, whofe odd fymptoms do ufually 
fright the parents and attendants, and often- 
times fruftrate the endeavours of phyficians 
fkilful in curing other coughs, I have not 
known any magifterial compofition fo effec- 
tual, as the fimple juice of pulegium (by ma- 
ny called penny-royal) {weetned a little with 
fugar-candy, and given long enough from 
time to time, in the quantity of a child’s 
fpoonful. (This plant may be alfo made to 
afford a fyrup, that will keep, and is ufeful 
in coughs, but which J doubt, is not fo effi- 
cacious as the fimple juice.) There are many 
and obvious experiments of the great efficacy 
of fo fimple a remedy as affes milk, (which 
yet, in fome cafes, I think inferior to goat's 
milk,) if it be given in a fufficient quantity, 
and for a competent time. There are alfo ma- 
ny inftances ot dangerous and ftubborn dif- 
eafes, that have been cured even by common 
cow’s milk, when it has been very plentifully 
taken, and for a long continuance of time: 
and perhaps it is no lefs remarkable, that in 
a far lefs time, now and then, not extending to 
very many days, fluxes, as diarrhzeas, and, 
though more feldom, even dyfenterical ones, 
are happily and eafily cured, as I have fome- 
times known, by the bare ufe of fo flight a re- 
medy as milk, wherein, whilft it is gently 
boiling, an equal] quantity of fair water 1s lit- 
tle by little put, till at laft there remains but 
as much liquor, as the milk alone amounted 
to at firft. This fimple alimentous medicine 
being liberally taken (for it fhou!d be ufed 
inftead of all other drinks, whilft the difeafe 
continues ) has been very frequently found to 
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cure fluxes, not all of one fort, in Ireland it- 
felf, where that kind of difeafe is endemical. 
And, though I have formerly in another 
paper recommended the ule of Paronychia 
‘folits rutaceis, againft that fad and ftubborn 
difeafe, the king’s-evil; yet I prefume you 
will allow me, by the mention ofa trial, that 
was fince made with it, to give a notable con- 
firmation of the utility of giving an alterative 
fimple, if need require, in confiderable quan- 
tity. A phyfician, that I knew, was fent for 
to a fcrophulcus patient, in whofe throat 
there was a tumor, fo big and fo unluckily 
feated, that, much compreffing the cefophagus, 
it rendered deglutition exceeding difficult ; 
fo that being likewife fo hard and ftubborn, 
that though the phyfician was alfo a famous 
chirurgeon, hecould neither difcufsit, nor bring 
it to fuppuration ; the patient, though rich, 
was in imminent danger of being ftarved. In 
this ftraic the phyfician remembring the cha- 
racter I had given of paronychia, or whitlow 
crafs, fent about the country to get all that 
could be procured ; and at firft gave a little 
of it, in form of infufion, in fuch liquid ali- 
ments, as the patient was able, with much 
ado, little by little to get down : and hav- 
ing by this means, after fome time, made the 
deglutition lefs difficult, he gave the remedy 
more and more plentifully, to imbue the 
whole inafs of blood and juices of the body 
with the virtue of the herb; whereby the tu- 
mor was at length refolved, and the patient 
fecured, fo much to the phyfician’s reputa- 
tion as well as profit, that, as he faid, he 
thought gratitude obliged him to give me a 
circumftantial account of his fuccefs; as he 
very civilly did in a long letter, whereof I 
have given you the fubftance. 

Anp though I might here entertain you 
with the virtues of fome other fimple reme- 
dies plentifully given, yet for brevity fake I 
fhall rather obferve in general, that I doubt 
not but feveral fimple medicines (I fpeak of 
alterative, not evacuating ones) would be 
found far more effectual, than they are com- 
monly thought, if they were given in a much 
larger dofe, and continued for a competent 
time, And probably fo many phyficians (ef- 
pecially of the old fchool,) would not be fo 
forward to reject either fpecific or fimple re- 
medies, as having found fome of them not to 
anfwer expectation, if they would allow them 
as fair a trial, as they give to their own pre- 
icriptions ; fuch as the chalybeats of the 
fhops, the Spaw, or Tunbridge waters, the 
decoétions of guajacum, €@c. which they of- 
ten give with divers intermediate helps for a 
month or fix weeks, and fometimes for two 
months together, without expecting, that ina 
few weeks, much lefs in a very few days, 
they fhould perform the cure. 
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HE fourth thing, that may recommend 
§ the ufe of fimple medicines, is, that 
-eteris paribus they are more eafy to be pro- 
cured, than compounded ones. This affer- 
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tion needs little proof. And where feveral 
fimples are required, one or more of them 
may oftentimes be difficult to be gor; and 
all of them will ftill be troublefome to be 
fetcht, and to be made up into a compofi- 
tion. How ufeful the knowledge of parable 
remedies may be, I have endeavoured to 
fhew in a diftinét paper ; and therefore fhall 
not difcourfe of it here, but only add this 
one obfervation, that fome medicines are {fo 
parable, that without reforting for them to 
apothecaries fhops (which are not every 
where at hand, nor always furnifhed with 
them) we may find them in thofe of other 
tradeimen. Thus among mafons and brick- 
layers we moft commonly meet with quick- 
lime ; whofe bare infufion in common water 
[about a pound of the former, as it is more 
or lefs ftrong, to about three or four quarts 
of the latcer,] is of itfelf a good medicine in 
divers cafes, and, as experience has perfuaded 
me, may be made the bafis of feveral good 
remedies, both inward and outward ; among 
the latter of which may be reckoned an oint- 
ment, that I ufually kept by me for burns, 
and made only by beating up ftrong lime- 
water with as much good linfeed oil, as could 
be made throughly to incorporate with it in- 
to a very white unguent. 

And I fhall add concerning linfeed oil, 
(fince I have mention’d it) which 1s to be hac 
in the fhops of varnifhers and painters; that 
of itfelf, being exhibited in a large dole, as 
of feveral ounces at atime, I have known it 
anfwer the commendations given it by eminent 
phyficians, for breaking cf pleuritical empyc- 
mas. Simple oil of turpentine allo, that may be 
ufually had in the fhops of the fame tradefmen, 
is in reality a noble remedy'in divers affecti- 
ons, not only inward, in which chymifts com- 
mend it, but outward too. And J have had 
great thanks, both from phyficians and chy- 
rurgeons, for recommending the ufe of it to 
them in wounds, and particularly, where one 
would expect little from it, in the ftanching of 
blood, if it be feafonably applied very hot to 
the wounded parts, where it alfo much pro- 
motes a good digeftion. And Iam confirmed 
in the good opinion I have long had of this 
oil, by the information, that is given me, that 
a very experienced chirurgeon has lately been 
fo charitable, as to publifh a little book, con- 
fiderable for the ufeful obfervations it contains, 
of notable cures done by him in chirurgical 
cafes, chiefly with oil of turpentine. And I 
fhall add, that a chirurgeon to a great mo- 
narch, and one of the fkillfuleft men 1 ever 
met with of his profeffion, confeffed to me, 
that in anadmired cure, that he had then lately 
done of a defperate gangrene in an eminent 
perfon, very aged and almoft bed-rid, the me- 
dicine heafcribed moft to, was the o1] we were 
{peaking of. And, becaufe both he and o- 
thers make much and good ufe of fpirit of 
wine ingangrenes, which yet is thought to be 
unmingleable with oil of turpentine, becauic 
if it be fhaken with it, it will quickly feparate 
again from it; I thought it might do practi- 
tioners fome fervice, to make for them a mix- 
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ture of oil of turpentine and fpirit of wine, 
that might probably be more penetrant than 
the former, and lets fugitive than the latter, 
which of itfelf does not ftay long enough up- 
on the parts it is applied to :_ which mixture 
{ eafily made, by digefting for a while, and 
frongly fhaking from time to time, about e- 
qual parts by gueis of good oil of turpentine 
and throughly dephlegmed {pirit of wine, till 
this liquor, by imbibing or diffolving great 
ftore of the oleaginous parts, have attained a 
yellow colour, for which reaton I call it the 
tincture of oi] of turpentine. 

Anp fince my fubject has led me into the 
fhops of colour-fellers, I will, before I leave 
them, take notice of one fimple, that is wont 
to be found there, which if it were not -very 
offerfive to the tafte, and fomewhat difagree- 
alle to the ftomach, would be perhaps prefer- 
able for its antinephritick virtue to the moft 
pompous compofitions of the fhops, and fome 
of the celebrated arcana of the (vulgar) chy- 
mifts, I procured it, not without fome dif- 
ficulry, from a fpagyrift very well verfed in 
the {chool of Paracelfus an Helmont, who, 
though a fparing commender of remedies, 
extolled this, as the beft he had ever met with, 
to cure the ftone, where it was too big to 
pafs, and to prevent the increafe of it where 
it was. I have known it ufed in clyfters, 
with very good fuccefs in a fit of that difeafe; 
but inwardly I had no occafion to try it but 
upon myfelf; and judging it innocent enough 
(as indeed 1 found it rather anodyne than 
driving) I took it now and then, mixed with 
oil of {weet almonds chiefly to allay the tafte, 
(for otherwife I had long found that alone in- 
fufficient) as a prefervative from gravel. 
And thanks be to God, I divers times 
thought it more manifeftly effectual to that 
purpofe, by leffening either the bulk of the 
grains, or the quantity of the fand, or both, 
than any of the remedies I had taken for fe- 
veral years before: and yet I fcarce took a 
quarter of the dofe prefcribed by the fpagy- 
rift, that communicated the medicine to me; 
which in fhort is (for I prefume you would 
gladly know it) to take from time to time, 
by itfelf or in fome convenient vehicle, two 
or three ounces of the expreffed oil of wal- 
nuts, which, if the great ftalenefs of it he 
requires be neceffary, (which I mean to ex- 
amine by trials) is fcarce to be had but at 
the fhops of artificers, becaufe he would have 
it at leaft a year old, and judged it the el- 
der the better. 

Berore I quite leave the fhops of tradef- 
men, I fhall take notice of one medicine 
more, that feems to have been firft lodged 
there, and from thence tranflated into the 
fhops of apothecaries, The medicine I 
mean is Caftile or elfe Venetian foap, (for 
either is often employed inftead of the other) 
which being a body abounding with alcalifate 
falts and oleaginous parts well combined, in- 
vited me to make fome experiments with it, 
as a fubftance, that may be applicable to 
good ufés, not only mechanical but medical, 
Of fome of the former fort I elfewhere make 
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mention; and as to its medicinal virtues, 
I take notice in another paper of its efficacy 
again{t the jaundice; for which I have fince 
been informed, that, as naufeous a medicine 
as it is, it is in great requeft among fome 
fiilful men in Holland; and fome frefh, 
but not fufficient, experience has recom- 
mended it to me againft the ftone, But that 
virtue of it, which I as yet moft prize it for; 
and now intend to communicate to you, you 
will beft gather from the following ftory. 
Having had fome dealings with a confidera« 
ble merchant of Cork in Ireland, he fadly 
complained to me, that he was afflicted with 
a neceffity of making bloody water to that 
degree, that he feared he muft foon quit his 
profeffion, being already unable to ride about 
his bufinefs, and fcarce able to walk a foot 
the length of a ftreet, without ftooping to 
make red water. Hereupon I told him I 
had a medicine, that, if he could digeft the 
unpleafantnefs of it, would, I thought, by 
the blefling of God, do good even in his 
cafe ; and it was only to fcrape with a knife 
as much Caftile foap into a fpoon, as it 
would conveniently hold without being pref- 
fed, 7. e. near a dram; and having filled the 
vacant part with fmall ale, or fome other 
convenient drink, to facilitate the {wallowing 
fo naufeous a remedy, wafh it down with a 
fomewhat large draught of the fame liquor, 
or other fit vehicle, repeating the dofe twice 
or thrice a day, if need required. The ma- 
nifeft relief he found by this feemingly def- 
picable medicine, within (if I mifremember 
not) two or three days, invited him to con- 
tinue the ufe of it a while longer, and after- 
wards to return me folemn thanks for it; de- 
claring, that now for four years together he 
had lived quite free from his diftemper, with- 
out f{crupling to ride journeys on horfe back, 
as his occafions required. To which he add- 
ed, that in regard I had not confined him to 
fecrefy, he prefumed IJ intended the medicine 
fhould do as much good as might be, and 
therefore fcrupled not to give it to feveral o- 
thers, who were likewife happily cured by 
the ufe of the fame remedy. Which account 
was therefore the more welcome to me, be- 
caufe in the place, where I lived, I had not op 
portunity to make further trials of its efficacy. 
And on this occafion I fhall beg leave to ad- 
vertife you once for all, in reference to the 
remedies delivered by me, either in this pa- 
per or in my other writings; that I am as 
fenfible as another of the almoft infuperable 
difficulty of making any certain experiments 
in phyfick ; and that having of a long time 
(for reafons given in due place) ftudioully, 
though not unrefervedly, declined the occa- 
fions of giving (and confequently of reitera- 
ting) medicines; I juftly defire, that none of 
my readers, and efpecially that Dr. F. would 
too much rely upon them, till they have been 
more competently tried, than perhaps fome 
of them, for want of opportunity, have been ; 
and adminiftred to patients of differing com- 
plexions, ages, and other circumftances, 
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- You may find other inftances of the vir- 
tue of parable, and fome of them unpromi- 
fing m«dicines, in one of my cflays of the 
nf-faliefs of experimental pbilofopry 5 to which 


I the lefs feruple to refer you, becaufe I do. 


not remember whet I have there written ma- 
ry years ago fo perfectly, as not to fear, that 
Timieht, Ly enlaiging this icétion, put you to 
rouble of reading fome things here, that 
yeu have mact with chere already. And yet 
Zam fomewhat enccuraged Loth to mention 
to you that boul, and to preient you fome 
ether reccipts in this paper, becaufe it has 
plead Ged fo far to blefs divers of the me- 
Cicines L have there recommended, or do 
there mention, that they have been profpe- 
rcus to Gary paticnts, and not altogether un- 
ufeful to fume noted phyficians; and have 
procurd me from both more thanks, than I 
pret.nded to, befides inviting encourage- 
nents to further communications, 
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Fi laf thing in order, but not in im- 
pyrtance, that induces me to wifh, that 
dhyficians would employ fimpler medicines 
as much as convenicntly may be, is, that it 
is one of the likelieft ways, ( and perhaps 
Kittle Lifs than abfolutely neceflary ) to pro- 
micte the practical knowiecge of the materia 
guédace?. Bor, whilit in one receipt a multi- 
tude cf ingredicnts are mingled, if not con- 
founded, it is almoft impcflible to know 
with any certainty, to which of the fimplcs 
the gocd or bad c&c& of the remedy is to be 
attributed, or wheter it be not produced by 
a power rcfulting irom the particular quali- 
ties of all of them, united into one tempcra- 
nent, and by its means acting conjointly, 
and, as the ichoolmen Ipcak, per sodum unius. 
So that by this way cf heapirg up or blend- 
ing limples into one compeunced remedy, 
I ice not, how in many ages men will be able 
to difcover the true qualitics gcod and Lad 
of the particular bodies, that are comprifed 
under the name cf the materia medica; 
whereas, when a pyfician cften employs a 
hmpic, atid oblerves the effedt of it, the re- 
lief cr preiudice cf the, patient may very 
probabiv, if not with me.tical certainty, be 
aicriued to the good or bad qualities of that 
particular remedy. 

— And chis difficulty of difcerning, what in- 
sicdient it is of a very compounded medicine, 
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wards I laid afide, for fear it fhould be mif- 
employed to the prejudice of worthy phyfi- 
cians. But among the difficulties, that oc- 
curred to me, I fhall on this occafion men- 
tion onc; which was, that it is a_hardet 
work, than moft men think, to difcover ful- 
ly the nature, or the good and bad qualities, 
in reference to phyfick, of this or that fingle 
plant, or other fimple, that has a place in 
the materia medica , for befides the great 
difference, that there may be in plants of the 
fame denomination, according to the climate, 
foil, the goodnefs of the feeds, that produce 
it, the culture, or the want of it, the time 
of the year, the feafonablenefs or intempe- 
ratencfs of the weather, the time and man- 
ner of gathering it, how it has been kept, 
the parts of it, that are, and thofe, that are 
not made ufe of, together with other cir- 
cumftances too many to be here enumerated ; 
befides all thefe, I fay, the unheeded textures 
of parts, that are thought of an uniform na- 
turc, and the length of time, during which 
they have been kept, without being fufpect- 
ed to be fuperannuated, and indeed without 
being fo, may fo much vary the nature of a 
plant, that I have fometimes, almoft in a 
trice, fhewn the curious a notable difparity 
in the parts of the fame frefh leaf of a com- 
mon plant: and (NB.) I have found by trial 
purpofely made, that fome feeds of common 
ufe in phyficl: ( and not putrefied ) will, be- 
ing diftilled at one time of the year, afford 
an acid fpirit or liquor; but at another time 
of the year, though diftilled the fame way 
without any addition, afford not an acid, 
but a kind of urinous fpirit, that contains a 
volatile falt, which in fmell, tafte, and divers 
operations, I found to be of great afinity to 
to the volatile fale of urine, or that of hartf- 
horn, And indeed fo many things may be 
pertinently and ufefully propofed to be in- 
quired into, about this or that particular plant 
made ufe of by phyficians, that perhaps they 
would be lefs inclined to compound numbers 
of them in one receipt, if they were aware, 
how much ufciul employment the indagation 
of the qualities of io much as a few fingle 
plants would give them: and yet without the 
knowledge of the properties of the feparated 
ingredients a phyfician prefcribes, it will be 
fcarce poflible for him to know, with fuffici- 
ent certainty, how the compound made up of 
them will be qualified and operate; which 
rcAection I the lefs fcruple to propofe, be- 


that helps or hurts the patient, is much in- 


caufe Tam confirmed in it by Galen himfelf, Gafen. ae 
creaicd to thofe, who affect to write bills, 


which very book, where he largely treats de Comp. Suc. 
medicamentorum conpofitione, hath this afferti-Ge#. “2. 2. 


wherein fomething 1is_ prefcribed, which, 
though, bccaufe it goes under one name, it paf- 
ies but for one ingredicnt, is yet a very com- 
pounced Eody; as is evident in thofe many 
pompous receipts, wherein are treacle, ( thata- 
lone confifts cf above fixty feveral fimples ) 
mithridate, and divers other famous ancient 
compofiticns, that each of them confifts of 
good itore of ingredients. I had once thoughts 
of crawing up a difcourfe of the difficultics 
of the medicinal art, and had divers mate- 
rials by me for fuch a work, which aficr- 


on; imuniverfum, neno probe uti poffit medica- 
mento compofite, qui fiiplicium vires prius non 
accurate didicerit. 

I prefume you will eafily allow, that much 
of what has been faid in favour of thofe fim- 
ple medicines we owe to nature’s ( or rather 
to its author’s ) bounty, may be extended to 
many of the remedies, that are afforded us by 
the chymift?s art. For without now entering 
into the queftion, whether the {pirits, oils, 
and falts, that are obtained by what fpagyrifts 


call 


propofed by Way of Invitation to tt. 


call ana’yfes by the fire, are principles in the 
ftrict fenfe of the word; it will fcarce be doub- 
ted, but that the fpirit, orthe oi], or the falt 
of a mixed body chymically refolved, is {fo 
flightly or unequally compofed, that the in- 
aredient, whence it takes its name, 1s far more 


sredominant, than it was, when combined ° 
>] 3 


with others in the entire or not yet analyfed 
concrete, And that fuch fuppofed principles, 
or medicines of a fimpler order, may be very 
efficacious remedies, may be juftly argued 
from the great and beneficial effeéts of fuch 
as oil of vitriol, fpirit of urine, ( NB. ) a me- 
dicine of great ule both: inward and outward, 
{pirit of harthhorn, fpirit of nitre, fpirit of 
wine, and oil of turpentine: of which laft 
named liquor I fhall add, that, befides the 
virtues already afcribed to it in this paper, 
whilft it retains its fimplicity, it may in ma- 
ny cafes be employed as a menftruum, and, 
by being combined with an. ingredient or two, 
be made to afford divers medicines, which 
though but little compounded, are not of lit- 
tle virtue ; for I have found it readily enough 
t: diflulve camphire, maftick, and fome o- 
ther gums, of which balfams may be made, 
and cthers may be obtained, by the help of 
the fame liquor, even from divers mincral and 
metalline bodies. I will not infift on fo known 
a medicine, as the common terebinthinate bal- 
fam of fulphur; though this be a remedy, 
which as much as it 1s peculiarly extolled for 
difeafes of the lungs, ( wherein yet its heat 
requires, that it be very warily given to pati- 
ents of fome complexions ) has virtues, that 
ave not confined to the diftempers of thofe 
parts; fince both I, and fome Icommended it 
to, have'found it very effectual ( outwardly 
applied ) in troublefome hamorroidal pains 
and tumors: and ( NB. ) fome experience 
inclines me to think its virtues may not be 
much greater in pulmonick, than in paralytick 
diftempers 3 in which ‘( laft ) it may be ufed 
not only outwardly, but chiefly inwardly ; 
and that in a pretty large dofe with a cepha- 
lick, and, in fome cafes, an antifcorbutick 
vehicle. But I fhall rather take notice to you, 
that perhaps it will be found worth while to 
try, at leaft in external affects, the ufe of divers 
tinctures, and confequently balfams, that may 
be obtained by the help.of oil of turpentine 
from divers folid mineral bodies, upon which 
I have found by trial, that this liquor may be 
tinged ( though not of the fame colour on all 
of them ;) among which I fhall name, befides 
crude zink, crude antimony, and even crude 
copper ( in filings; ) a noble fubyect, anti- 
monial cinnabar, from which, though I 
found I could ( but not haftily ) draw a fine 
tincture, I had not opportunity to make trial 
of that promifing medicine. 


SV BeCrr. «Nia: 


ND as for.thofe other medicines, that 

are not made by bare analyfis, but by 
fynthefis or compofition ; though I think an 
-xperienced chymiuit may, in many cafes, 
with lefs uncertainty than a Galenift (who 


employs crude ingredients of a more com- 
pounded nature) forefee what quality the 
produced mixed body may have ; yet I could 
wifh, that even the Spagyrifts themfelves 
were more fparing, than many of them are, 
in the number of the ingredients they employ 
to compofe one medicine: for moit of the 
arguments, upon which I grounded my invi- 
tation to the ufe of fimple remedies, are ap- 
plicable to chymical ones, as well as others ; 
and on this occafion [ inall reprefent two 
things. 

First, that, in many cafes, preparations 
fkilfully diverfified may be uictully fubfti- 
tuted to compofition ; fince one body, dex- 
teroufly expofed to differing operations, may 
acquire as various, or as confiderabie, quali- 
ties, as would accruc to it by the addition of 
fuch other bodies, as an ordinary chymift 
would in probability affuciate with it. Thus, 
not to mention quickfilver, antimony alone, 
whether prepared without addition, as when 
flowers of feveral forts are made of the more 
volatile, and true antinionial glafs of the 
more fixed part, or being affociated but with 
one or two ingredients, may afford a fkilful 
Spagyrift medicines numerous and various 
enough, almoft to furnifh a thop ; or at leatt 
to anfwer the phyfician’s fcope, where he 
would employ an emetic, a cathartic, a dia- 
phoretic, a deobftruent, a diuretic, a bezoar- 
dic, or cordial] medicine; to-name now no 
other qualities, that may be found in fome 
antimonial preparations in a degree confider- 
able enough to ennoble them: which in- 
{tances, and others of the like nature, I pre- 
fume you will allow me to make ufe of in 
this difcourfe, becaufe, though I do com- 
monly, yet I do not always, employ the term 
fimple medicine or remedy in the trict and 
abfolute fenfe, but ina comparative one, that 
excludes compofitions of more than two 
or three, or at the utmolt a very few, ingre- 
dients. 

SEconDLy, without bringing together a 
chaos, or fo much asa confiderable number, 
of ingredients, one or two, or at moft three 
auxiliary ones, 1f judicioufly chofen and fixil- 
fully managed, may oftentimes produce more 
efficacious remedies, than the admirers of pom- 
pous proceffes would expect, or perhaps be 
able to make thofe proceffes vie with. The vio- 
lently emetic and purgative virtue of glafs of 
antimony made per fe may be, asI elfewhere 
fhew, more powerfully corrected by mere di- 
ftilled vinegar, than by many famous ftoma- 
chic and cordial elixirs, and other elaborate 
preparations; and fometimes a ieemingly 
improper addition may not only correct, but 
give new and unexpected virtues to a drug. 
Thus, though /ublimatum corrofivum be a 
mercurial concrete fo fretting, that a very 
few grains of it may be able to kill a man ; 
yet, by adding, and carefully uniting to it 
about an equal weight of running mercury, 
there is obtained, when they are well united 
by fublimations, a compound, that is fo free 
from being corrofive, that chymifts call it 


mercurius dulcis; which though fome unwary 
practi- 
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practitioners, as well Galenifts as chymifts, 
have too often, by their mifemployment of 
It, difcredited, yet experience fhews, that in 
fkilful hands it may be ufefully employed, 
not only in fome venereal affections, but in 
divers other diftempers: and I fhall now 
add, that being carefully prepared, and well 
given, it may not only be freed from corro- 
fiveneis, but much allay the fharpnefs both of 
fome emptying medicines, and of fome pec- 
cant humours. To countenance the latter 
part of which obfervation, I fhall acquaint 
you with one ufe of it, that perhaps you have 
net yet made, I remember, I had an op- 
portunity to obferve the efficacy of mercurtus 
dulcis, in a ftubborn dyfentery, that had baf- 
fled the remedies of an antient phyfician. 
But though a reflection on the virtue I knew 
this medicine to have of allaying fharp hu- 
mours, and refifting putrefaction, may juftly 
increafe my favourable opinion of it ; yetnot 
thinking my experience competent, I im- 
parted it to an antient and expert chirurgeon, 


"that was the chief of thofe, that belonged to a 


famcus and judicious general of an army ; 
who thereupon frankly confeffed to me, that 
this was his great arcanum, wherewith he had 
cured many {cores, or rather hundreds of fol- 
diers in this general’s army ; only, whereas 
my way 1s to give from 8, or 10, to 12, or 
at moft 15 grains of mercurius dulcis for a 
dofe, made up with fome little rhubarb, &e. 
or other ingredient, that would make it work 
once, twice, or thrice with another patient, 
(for the dyfentery itfelf helps to carry off the 
medicine ;) he, both to difguife it, and to 
make it more eafily takeable, made it up with 
fugar and mucilage of gum-dragon into ‘lo- 
zenges, whereof one might contain from near 
a feruple to half a drachm of the mercurius 
ales, of which he ordered the foldiers to 
take one at a time, without hindering their 
march, only bidding them have a great care, 
that nothing fhould ftick between their teeth, 
or in their throats. | 

3. Bur the efficacy of this fimple prepara- 
tion of mercury is much inferior to that 
more fimple, although more tedious, prepa- 
ration of gold, which was made the fame way 
in two differing countries, by two dexterous 
phyficians, both of them of my acquaintance. 
For though I had long been prejudiced (not 
without {pecious grounds) again{t’ pretended 
aurum potabile’s, and other boafted prepara- 
tions of gald, (for moft of which I have ftill 
no over-great efteem,) yet, I faw fuch extra- 
ordinary and furprizing effects of the tincture 
of gold I fpeak of, upon perfons of great 
note, that I was particularly acquainted with 
both before they fell defperately fick, and af- 
ter their ftrange recovery, that I could not 
but change my former opinion for a very 
favourable one of fome preparations of gold ; 
and I fhould have thought, that this medicine 
(as little compounded as it is,) could fcarce 
be pail by a great ftore of the noble metal, 
that afforded it, if it could have been made in 
great quantity, or without a great deal of pains 
and time, I can fpeak thus circumftantially, 


becaufe by the kindnefs of the artifts, and 
the pains I had {pent in working on the fame 
fubject they make their menftruum of, I fo 
far knew, aftd partly (by themfelves invited) 
faw, the preparation of it, that (to bring 
home what has been faid to the prefent oc- 
cafion) I can tell you, that there is no ingre- 
dient affociated to the gold, fave one, that 
comes from above, and is reputed one of the 
fimpleft bodies in nature, and of which one 
may take two or three ounces altogether un- 
prepared, without the leaft inconvenience ; 
and yet the dofe of this almoft infipid me- 
dicine, that was given to an old courtier, 
even in a violent apoplexy, wherein other re- 
medies had by fkiltul men been ufed in vain, 
was but fix or eight drops. 

-In another very antient and corpulent per- 
fon the dofe was greater, becaufe the tinéture 
was more unripe and diluted ; but the effect 
was as fudden, though the patient was not 
bled, and though there was not in either of 
thefe two cafes any notably fenfible evacua- 
tion made. { Both thefe recovered perfons 
are yet alive.} The fame medicine a while af- 
ter faved the life of another gentleman I 
know, who, having lain above two and 
twenty days fick of an ill conditioned fever, 
was condemned by three phyficians, whereof 
one told me with great grief, that he would 
not out-live the next morning ; and yet upon 
the taking of a large dofe of this tinéture, he 
was preiently relieved, and from that time 
found a fenfible amendment towards a reco- 
very, which he now injoys, though he were 
then reputed to be about, if not above, four- 
{core years old. Some other odd effeéts of 
this remedy I could tell you of ; but it has 
already much {welled this fection ; and yet I 
thought it not amifs to relate thefe things to 
you both, becaufe they are very pertinent 
to the {cope of it, and becaufe you may be, 
as I long was, prejudiced againft medicines 
made of fo fixed, and, as is fuppofed, unal- 
terable a metal as gold, : 

4. THis is not the only medicine made of - 
that noble body, of which 1 have known very 
notable effects: but, becaufe they belong to 
another paper, I fhall not particularly mention 
them in this; but pafs on to tell you, that 


the preparation of filver, that I have long The uf 
fince delivered in another book, though it fulnefs of 


: experimen- 
may feem but flight, has been found very ef- tal philo- 


fophy. 


fectual, and much ufed by one of the emi- 
nenteft phyficians of this nation, ta whom I 
recommended it, and who acknowledged to 
me, that he gave it io patients of very high 
quality, though difguifed, to avoid alarming 
thofe, chat are fearful of chymical medicines, 
And fince that I gave it to a great lady, that 
was hydroptcal, and judged to be dangeroufly 
ill, with notable fuccefs; and the cure has 
already for fome years held good. But I con- 
fefs to you, that I look upon copper, and its 
magiftery blue vitriol, as a much nobler fub- 
ject to make remedies of, than filver, and 
perhaps than gold itfelf. And if I were to 
make phyfic my profeffion, there is no metal, 
which I fhould fo willingly beftow pains upon, 


as 


propofed by Way of Invitation to it. 


as copper, induced thereunto by the excellent 
and very extraordinary effects, (not all of 
them to be mentioned in this paper) that I 
have had opportunity to fee of fome reme- 
dies, which, though I could never learn how 
to make, I knew were made of that metal, 
or vitriol abounding in it, but firft freed 
from all cruelticle violence. And for ap- 
peafing pains, produced even by inveterate 
maladies, the laudanums, and other opiate 
preparations, that are prefcribed and praifed 
in phyficians and chymifts books, and much 
ufed (oftentimes with good fuccefs) in their 
practice, feem to me, becaufe of the {tupor, 
and fome other inconvenient fymptoms they 
are wont more or lefs to be followed by, far 
inferior to the fulphureous parts, as a chymitt 
would call chem, of fkilfully prepared Venus ; 
thefe being much more harmlefly and friendly 
‘anodynous. And I remember, that an empi- 
rick, to whom, at his requeft, I taught a 
very uncertain way (for it rarely hits) of mak- 
ing a kind of fulphur of vitriol alone, in the 
form of a brick coloured powder, came pur- 
pofely to sve me folemn thanks for the repu- 
tation he had gained by that medicine, of 
which, the firft time he had the good luck to 
make it, he gave, as he was inftructed, four 
or five grains of it toa woman, that could not 
fleep, but had been for divers months raving 
mad, [maniaca;] which fingle dofe not only 
gave her a good night’s reft, but brought 
her to talk fenfe, when fhe waked in the 
morning.. I knew alfo a chymift, that was 
much courted, even by learned doctors, for 
an internal anodyne he ufed, and could fell 
at almoft what rate he pleafed, to take off 
inveterate pains in the heads and fhins of ve- 
nereal patients ; and the fame perfon cured 
Venereal ulcers in a very fhort time, only by 
ftrewing on them an indolent powder : and 
though he was fo fhy, that he would not let 
even the phyficians I recommended to him 
fee his medicine, yet having one day been 
told of a kindnefs I had done him, unknown 
to him ; he took it fo well, that he not only 
allowed me to fee and handle his medicine, 
but when I gueffed, by the ponderoufnefs and 
effects of it, that it was fome preparation of 
mercury fixt with fulphur of Venus, he frank- 
ly acknowledged to me, that, though it 
would indure not only ignition, but a ftrong 
and lafting fire, that in the former part of 
my conjecture (that the body of it was mer- 
curial) IJ was in the right, and in the latter 
part I fhot very near the mark; but added, 
that the true fulphureous parts of Venus were 
in his way fo difficult to be obtained, and re- 
quired fo much time, that he could feldom 
prevail with himfelf, (who indeed was vo- 
luptuous enough) to go through fo trouble- 
fome a work. And in effect I found, upon 
various trials, the conftituent parts of that 
metal to be much more ftrictly united, than 
the generality even of chymifts imagine, 
For the extraordinary effects of this medi- 
cine I can refer you to the teftimony of 
very ingenious men of your own profeffion, 
(and probably acquaintance too.) And fince 
Vor. IV, 


I know you ftudy Helmont, I prefume you 
will the more readily believe them, if I put 
you in mind of that notable paffage, where 
he fays: Nibil eque viftorioje in humidum 
radicale agit atque primum ens cupri, vel ad 
vitam longem fulpbure vitrioli eft benignius , 
tdeoque fulphur philofephorum indigitat, But 
my intended brevity forbids me to infift long- 
er on thts metal, or to take notice of more 
than one other metal. And becaufe that of 
{teel phyficians as well as chymifts make 
great variety of remedies, fome of which are 
produced by preparations flight enough ; 
and the like may be made of mercury, wit- 
nefs the remedy formerly commended againft 
the worms, made of nothing but crude quick- 
filver barely decoéted in common water : for 
this reafon, I fay, I fhall pitch upon lead, 
whofe calx diffolved in fpirit of vinegar af- 
fords, as youknow, Saccharum Saturni; which, 
though fo eafy and fimple a preparation, isa 
magiftery, that has more virtues, than every 
phyfician knows, or perhaps fo much as ful- 
pects ; efpecially in mortifying fharp humours 
in the eyes, which I have known or made it 
do fometimes almoft in a trice : but J do nat 
think it fafe to make the plantain or rofe- 
water it is to be diffolved in, confiderably 
{trong of it. And for burns, I have feldom 
feen any thing equal to it, and therefore have 
often ufed it upon myfelf, barely diffolved in 
common, or elfe plantain water. But I fear 
it is not fo fafe as effectual in fome inward 
diftempers of the bowels, that are judged to 
be eaufed by acid humours, unlefs it be very 
warily and {kilfully given. But as to its ex- 
ternal ufe, I prefume I need not tell fo fkil- 
ful a doétor as you (NB) how great it is in 
healing, and in the mean time appeafing, the 

ains of divers forts of ulcers, And there- 
I fhall mention but one particular, which it is 
hike you have not met with ; namely, that I 
know a very antient and experienced perfon, 
who, befides a vaft practice otherwile, was 
chirurgeon to a great hoipital ; who profef- 
fing much kindnefs, and owning fome obli- 
gation to me, confeffed to me, that amongft 
all the medicines he has tried to ftop bleeding, 
and prevent accidents in amputations, that, 
which he ofteneft ufed, and moft relied on, 
is a folution of Saccharum Saturni in plantain 
water (or fora need in pure common water :) 
for having diffolved %i. of the former in 
about a pint or pound of the latter, as foon 
as ever the limb or other part is taken off, he 
immediately applies ftupes drenched in this 
liquor, as hot as the patient can well endure ; 
and having bound them carefully on, he 
makes no hafte to take them off, but allows 
the medicine time enough to perform its ofe- 
ration : to countenance this I would tell you 
an odd experiment of mine, of the efficacy of 
a Saturnine liquor to refift putrefaction in the 
bodies of animals, but that the relation would 
take up too much time. 

5. PErHaps I need not tell you, that I 
could here mention divers other experiments, 
as well upon Saturn, as the other metals I 
have named above ; but that my {cope con- 
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fines me to fuch preparations, as wherein the 
metallinc fubjeét is compounded but with 
very few others ; and alfo, that of thofe, that 
are more remote from fimplicity, you may 
mect with feveral in fome of my other pa- 
pers, which I am not in this to defraud. 
Wauat has been above noted about me- 
tals, may be extended to minerals; namely, 
that when there is need to compound them, 
it may oftentimes be fufficient to affociate 
them with one or two, or at moft a very few 
auxiliary ingredients, if I may fo call them. 
This is apparent in feveral ufeful preparations 
of antimony, that are vulgarly enough known, 
to which divers may be added, that are made 
of common fulphur by flight additions. Of 
which fort, becaufe I elfewhere deliver feve- 
ral, I fhall now mention but one, which 
though { have many years ago defcribed in 
the hiftory of colours, I fhall not fcruple to 
talke notice of here, becaufe I there confider 
not its medicinal virtues, which yet are very 
great, efpecially in afthmas and coughs, in 
which I do not remember, that I ever gave it 
without benefit to the patient; nor was it Iefs 
fuccefsful in the hands of phyficians, that 
were ‘willing to try it for me, efpecially in 
thofe of a perfon, who, though well furnifhed 
with choice remedies of his own, often came 
to me for a fupply of this fpirituous and pe- 
netrating tincture, with which he affured me 
he did notable things in afthmatical cafes ; 
and particularly in one, that was very obfti- 
nate, and had lafted many years. But not 
having had quite.fo many opportunities, as 
I wifhed, of giving it mytelf, I fhall be glad, 
that further trial may be made of it by fo 
fkilful an adminifterer as you ; and therefore, 
left you fhould not have the book lately re- 
ferred to at hand, I fhall here repeat, that our 
medicine is made of flowers of fulphur, ex- 
actly mixed with an equal weight of finely 
powdered fal armoniac, and fomewhat more 
than an equal weight of good quicklime, fe- 
parately reduced to a fubtile powder ; for 
thefe three ingredients being diligently and 
nimbly mixed, and put into a retort to 
be placed in a fand furnace, and fitted 
with a large receiver very well luted to it: 
this mixture, I fay, being duly diftilled in 
fuch veffels, will afford a blood-red and 
{moking fpirit, exceeding fulphureous both in 
{fmel] and even mechanical operations, And 
in this diftillation the fulphureous parts fome- 
times came over accompanied with fuch ftore 
of faline ones, that a good part of what paft 
into the receiver fhot into the form of a vo- 
latile fulphureous falt. And 1 remember, 
that having, for curiofity’s fake, added to the 
fluid tinéture a due proportion of an ardent 
{piric ( fuch as that of wine) exactly de- 
phlegmed, I had a mixture (whether in the 
form of a coagucum or not) which afforded 
me fomeodd phznomena not here to be men- 
tioned, and which we fubled with a gentle 
fire to unite them into a compofition, that 
may for diftinétion fake be called fal trium 
regnorum, becauie it contains urinous parti- 
cles, vinous ones, (and perhaps fome of foot) 
and fulphureous ones; whereof the firft be- 
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longs to the animal, the fecond to the veget- 
able, and the laft to the mineral kingdom, as 
chymifts are wont to fpeak. But what vir- 
tues this falt (that would prefently gild filver, ) 
and the {pirit, that may be made to accom- 
pany it, may have in phyfic, I had not occa- 
fion to try 3 but yet I have mentioned it up- 
on the by, that you make ufe of ir, if you 
think it worth while to do fo ; to which I 
fhall here prefent you with no inducements, 
fince I perceive, that the particulars above- 
mentioned about fimple preparations of gold 
and other metals have already made this {ec- 
tion enormoufly great: and yet I hope you 
will not be difpleafed at it; fince to fo faga- 
cious a perfon as Dr. F. thefe paffages may 
afford fome not altogether ufelee hints ; and 
at leaft it is an encouragement to induftry, to 
know, that the fubjeéts a man works on-are 
capable of affording excellent things, 


SECT. VI. 


I, I ForESEE it may be objected againft the 

_ frequent ufe of fimple medc-rines, that 
oftentimes it happens, that a difeafe, ora mor- | 
bific matter, is not the effectof a fingle caufe, 
but is produced by the concurrence of two, 
or perhaps more, caufes; which producing 
feveral fymptoims, it is not probable, that one 
fimple drug will be able to anfwer thofe dif- 
ferent indications. ‘This objection I confefs 
is confiderable, and there are cafes, wherein I 
acknowledge it to be fo weighty, as to invite 
and warrant a phyfician to employ in thema 
medicine confifting of more ingredients than 
one or two ; which I can admit without pre- 
judice to my defign, fince I formerly declared 
I did not intend to perfwade you to confine 
yourfelf to fimple remedies (fo much as in 
the late fenfe above intimated of that term,) 
but only to employ them, where they may 
fuffice ; and where they cannot, to make ufe 
of medicines, as little compounded as the cafe 
will permit. 

2. Bur having premifed this advertife- 
ment, I prefume I may offer you two or 
three confiderations, that may leffen the force 
of the lately propofed objection. And firft, 
though I readily grant, that there are dif- 
eafes, whereof each may proceed from dif- 
fering caufes, and that a remedy may be:a- 
vailable againft it, when it is produced by 
one of thofe caufes, without being fo, when 
it flows from another ; yet, it may alfo eafily 
happen, that in one cafe the difeafe may be 
cured by one fimple medicine, and in another 
by a remedy not compounded : nay, it may 
alfo happen, that the fame fimple may cure a 
diftemper, by which foever of the two caufes 
it is produced. ‘This I have in another pa- 
per endeavoured to make out. And what 
we fee of the effects of the Jefuit’s. powder, 
as they call it, in different kinds of agues, as 
tertians, quartans, €@c. and of pacating me- 
dicines (moft of which indeed owe their vir- 
tue toopium, but fome are mineral, and have 
nothing of the poppy in them) in appeafing 
pains produced by humours, and other caufes 
very differing ; may keep what has been faid 

from 
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from appearing improbable: and, if I mif- 
take not, it may divers times happen, that 
whatever it were, that at firft produced a por- 
tion of morbific matter, that firft produced 
matter is the caufe of the continuance of the 
difeafe, by virtue of fome peculiar texture or 
noxiexs—conftitution, which if a generous 
medicine can deftroy, the difeafe will, at 
leaft little by little, ceafe. 

3. Ir not uafrequently happens, that feve- 
ral fymptoms, that feem very differing, may 
fo depend upon the primary or principal 
caufe of the difeafe, that if a medicine, how 
fimple foever, be capable to deftroy that 
ccaufe, all the various fymptoms will, by de- 
grees at leaft, vanifh of themfelves ; as we 
often fee, that when mercury, though per- 
haps but crude, is fkilfully applied, and raifes 
a kindly falivation, a great variety of incon- 
veniencies, that afflicted a Venereal patient, 
and feemed to require many differing and to- 
pical applications, are removed by the fame 
remedy; infomuch that not only fnghtful 
ulcers, but fuch nodes, as one would think 
fcarce poffible to be diffipated by the ftrongeft 
plaifters, are fometimes happily ‘cured by 
well prepared quickfilver taken in at the 
mouth, as I have been affured by more than 
one eminent phyfician upon his own experi- 
ence : and though not unfrequently there be 
feveral, and fometimes very different fymp- 
‘coms, that accompany that difeafe of children, 
that in England we call the rickets, ( and of 
which there die feveral almoft every week in 
Londonalone ;) yet that medicine,which I have 
elfewhere defcribed under the name.of Ens 
(primum) Veneris (made of ftrongly calcined 
and well dulcified colcothar of Dantzick vi- 
triol, and eleyated with fal armoniac into the 
form of a reddifh fublimate] has proved, by 
Gods bleffing on it, fo fuccefsful, that partly 
by a fifter of mine, (to whom I communi- 
cated it). and partly by mytelf, and thofe I 
‘directed to take it, or to give it, I think I 
may fafely fay, that two or three hundred 
children have been, cured by it, and that al- 
moft always without the help of any other in- 
ward medicine, or ufing any topical applica- 
tion at all, 

_ 4. Bur the main thing; that I intended, 
by way of anfwer to the forefeen objection, 
was, that in a fimple medicine nature herfelf 
does oftentimes fo well play the apothecary, 
as to render the compofitions made in his 
fhop unneceflary. For though we are wont 
‘to look upon this or that plant or mineral, as 
an entire and fimple body, yet we may much 
miftake, if we look upon it asa homogeneous 
one, In feveral plants, that are organical bo- 
dies, this truth is manifeft;.as for inftance, 
in oranges the fucculent part is four and cool- 
ing, but the yellow rind confiderably bitter 
and hot: and fo in lemons the pulp, the 
yellow part of the rind, and the feeds have 
their differing qualities and medicinal virtues, 
‘And even in fuch vegetable fubftances, as are 
homogeneous as to fenfe, there may be parts, 
whofe operations may be not only differing, 
but contrary ; as is manifeft in the root we 
call rhubarb, which affords as well notably 


aftringent, as laxative and purgative parts. 
And fo in minerals themfelves, good and 
clean lead-ore, for inftance, though an uni- 
form body as to fenfe, confifts of very diffi- 
milar parts, and affords fulphureous and per- 
haps other recrements, befides malleable lead, 
which Is itfelf a compounded body. Thus 
alfo fhining marcafites, though they appear 
homogeneous, will, by barely being expofed 
for a competent time to the moift air, afford 
an efflorefcence, that is perfectly vitriolate, 
and confequently contains an acid falt, two 
kinds of dulphur, a terreftrial fubftance, and 
at leaft one metal, (for oftentimes it holds 
both copper and iron, though one predomi- 
nate,) which laft named fubftances themfelves 

are neither of them fimple bodies. 
5. Ann if we admit the chymical analyfis 
_of mixts to be genuine, we fhall find, that 
almoft all thofe, that belong to the vegetable 
kingdom, or to the animal, and many that 
are referred to the mineral kingdom, how 
uniform: foever they may appear to the eye, 
do each of them contain feveral different, 
and fometimes hoftile fubftances. Thus haref- 
horn, though it appears a dry and homogene- 
ous fubftance, will in diftillation afford a vo- 
latile falt, an urinous {pirit, a waterith liquor, 
or phlegm, a fwimming oil and a finking one, 
a white and porous earth, or terra damuata, and 
perhaps fome, though but very little, fixt fale, 
Thusalfo in the vegetable kingdom, tartar, for 
inftance, may without addition be made to 
afford, as experience hath affured me, 2 vola- 
tile fale very like that of urine, a phlegm, an 
acid fpirit, another fpirit; to which I have 
elfewhere given the name of Adiaphorous, 
two fetid oils, whereof one will fink in wa- 
ter, and the other fwim on it, an earth or 
terra damnata, and a fixt lixivial falt, upon 
-which the newly mentioned acid fpirit mani- 
-fefts fuch a hoftility, that when they are put 
. together, they tumultuate with noife and bub- 
bles, and in the conflict mortify each other, 
And thus likewife in the mineral kingdom, 
not to repeat what J lately faid of the com- 
-poundednefs of vitriol, nor confidently to 
urge the opinion of divers eminent phyficians, 
that Mars (as they call fteel andiron) affords 
parts, whereof fome are aftringent and others 
operative, becaufe I am not yet fure thefe 
-contrary qualities do not proceed from the 
differing degrees of fire, and other circum- 
ftances of the preparations of the metal; we 
fee, that native cinnabar affords, by diftillation, 
befides running mercury, a dry fubftance, 
whence I have obtained a fulphur, that would 
prefently gild filver, and a terreftrial fub- 
ftance, whofe nature I had not occafion to 
examine. And I the rather take notice of 
thefe differing parts in native cinnabar, be- 
caufe it is a mineral, that I much efteem ; 
and though here in Exgland it is very rarely, 
or {carce at all employed as an inward medi- 
cine, yet I know fome foreign phyficians of 
feveral nations, that look upon it, as one of 
their chief arcanums, and both ufe it, and 
conceal it, accordingly. But I do not wil- 
lingly employ it, till it hasbeen prepared, by 
grinding it exaétly upon a porphyry, or 
other 
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other fit ftone, as a painter would do to make 
a pigment of it, and by freeing it from cer- 
tain jalts, that often undifcernediy adhere to 
it, and fometimes may be hurtful ; which is 
done by frft wafhing it very carefully with 
boiling water, and then, after it has been 
throughly dried, by burning upon it feveral 
times, one after another, fome vinous {pirits 
perfectly dephlegmed. The dofe, if it be 
to be long continued, may be three, four or 
five grains; but when ic is to be given but 
ieldom, and, for an urgent cafe, it may be 
from fix or feven to ten or twelve grains, 


SEC T. VIII. 

I, 7 HAT has been faid in the fore- 

\ going difcourfe, to manifeft, that 
a fimple, whether organical or not, may, 
notwithftanding its intirenefs, or its feeming 
homogenity, contain or afford very diffimilar 
parts, may help us to conceive, that being 
really a compounded body, it may afford 
parts differing enough to an{wer differing in- 
dications, or attain fevera! fcopes, that are 
wont to be looked on by phyficians as ne- 
ceffary, or at leaft very ufeful to the cure of 
this or that difeafe,; as in many diarrheas, 
or fluxes of the belly, whereas it is judged 
requifite firft to evacuate the peccant matter, 
and then to give aftringents to hinder the 
immoderate evacuation, wherein the difeafe is 
thought to confift ; rhubarb anfwers both 
thofe indications, by its purgative and its 
more terreftrial parts, whereof the former dif- 
patch their work firft, which makes the aftrin- 
gent operation of the latter feafonable and fafe. 

2. 1 HAVE divers times obferved, that fo 
common and defpicable a fimple, as ground- 
ivy, has performed things, whofe variety 
feemed to argue, that it contains parts of 
very differing virtues, (as of opening, con- 
temperating, healing, &¥c.} and is thereby ca- 
pable of anfwering differing intentions, efpe- 
.Cially in diftempers of the lungs and breatft; 
and indeed partly by the fyrup of it, partly 
by the infufion of the Icaves, and partly by 
medicines made of them in a confiftent form ; 
the happy effects of this fimple have pro- 
cured me the thanks of divers confiderable per- 
fons, fome of which had before unfuccef- 
fully ufed many prefcriptions of learned men, 
And JI remember I knew an ingenious per- 
fon, who being majfter of a confiderable ma- 
nufacture, which was gainful to him, whilft 
his fervants continued tolerably well, was 
very much incommodated and perplexed to 
find them fo obnoxious to violent cholicks, 
(which he imputed to the copious fteams of 
the vinegar his art required) that he was 
forced, almoft weekly, to allow them fome 
days of ceffation from working, to preferve 
or recover themfelves: and I remember, 
that from this inconvenience he was at length, 
as himfelf confeffed to me, in great part 
freed, by making his workmen frequently 
ufe a ftrong infufion, or tinéture of the 
leaves of our ground-ivy, made with (not 
pure or dephlegmed fpirit of wine, but) good 
unrectified Nantes brandy. 
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I covtp here add divers other ufes, both 
internal and external, of this feeming defpi- 
cable plant, there being {carce any one Eng- 
lifh herb known to me, of which, for its 
manifeft virtues, the experience of others and 
my own have given me a greater efteem, 
And I am apt to think, chat the efficacy, 
which this and fome other fimples, that the 
fear of prolixity makes me filently pafs by, 
would be found both greater and more vari- 
ous, than they are commonly thought, if phy- 
ficians, in prefcribing medicines, would more 
often either ordain fimple ones, or, at leaft, 
aflociate but very few together, and com- 
penfate the fmall number of ingredients by 
the greater quantity of thofe, that are the 
moft appropriated or operative, and by per- 
fitting in their ufe for a competent time. 

THovuGH it is not every efficacious fimple, 
or but hghtly compounded remedy, that can 
fitly be employed about the proof of what 
I am now endeavouring to fhew, yet I fhall 
fubjoin fuch inftances, as will, I hope, fuf- 
fice for the prefent occafion. 

MINERAL waters, as well acidule, as the 
German Spa, our Tunbridge, Efe, as therma, 
fuch as thofe of Bath, &c, though but na- 
tural medicines, and fome of them but out- 
wardly adminiftered, are notoriouly known 
in their native fimplicity to be able, one of 
them fingly, frequently to cure difeafes, and 
confequently to take off a good number of 
differing fymptoms, that afford various indi- 
cations. It may help much to make it pro- 
bable, that the fame fimple may comprife qua- 
ities fit to anfwer differing f{copes, and there- 
by cure differing fymptoms, if it be confi- 
dered, that there are feveral poifons, that do 
each of them produce fymyptoms, not only 
very frightful, but very various, and yer all 
thefe have been oftentimes conquered by a 
{pecific antidote, that is perhaps but a fimple 
herb, or other uncompounded dmg. I had 
once, (and but once) the opportunity of 
making a trial, whereof I fhall now give you 
a brief account, of the virtue of a {tone taken 
out of the head of an enormoufly great Afri- 
can ferpent ; which ftone was affirmed to the 
poffefior of it, governor of the famous Eng- 
lith Zaft India company, to be highly avail- 
able againft the bitings of all venomous ani- 
mals, The fubftance of the experiment (to 
give it you in fhort) was this: I caufed a 
young cat to be bitten by a fierce and highly 
irritated viper, which fo enraged the cat, 
that, in revenge, he endeavoured to bite off 
her head, which he took in his mouth, and 
did not let go, till, as the {peétators con- 
cluded, fhe had bit him again, at leaft by 
the tongue : foon after which venomous 
hurt, the cat’s head fwelled very much, and 
though he foon grew fo weak, that he was 
not able to ftand on his legs, but lay along 
on the ground, yet he feemed to be grown 
quite mad, for he foamed at the mouth, and 
inapped at the end of a wand, or fuch like 
things, that were but held near him; and, 
which was more, in his rage bit one of his 
own legs, that lay not far from his mouth, 

much 
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much to the furprize of the {pectators: but, 
though in this defperate condition it feemed 
in vain to attempt any thing for his refcue, 
becaulfe one could make him take nothing, 
and every one was afraid to come near him ; 
yet having mixed a little of the powdered 
{tone with fome fpoonfuls of fair water, it 
was by the help of the neck of a glafs re- 
tort, that we employed ifftead of a funnel, 
poured, by degrees, upon the cat’s mouth, 
which lying open, though he endeavoured to 
fhake it off, yet fome of it was concluded to 
have got in; and within one hour or two 
after, if not lefs, he did, to the no {mall 
wonder of the by-ftanders, get upon his legs 
zeain, and not only feemed to have loft much 
ot the tumidnefs of his head, but readily 
enough took the medicine I caufed to be 
eiven him ; and would probably have efcaped 
very well, if, whilft I was‘ac dinner with the 
company, fome unruly people had not hurt 
him more mortally than the viper had done. 
Puysicrans and others’ have obferved in 
the plague a great variety of fymptoms, 
among which there are divers, whereof each, 
if fingle, would pafs for a particular difeafe, 
‘And this diverfity of fymptoms may be not 
unfrequently obierved, not only in pefti- 
lernces, that happen at times, or in countries, 
diftant from one another, but in the fame 
plague reigning in the fame place: and yet 


it 1s poffible, that a fimple remedy may be 


available againft this fo multifarious, or ma- 
nifold (if I may fo call it) and viclent a 
difeafe. Of which obfervation (to omit what 
might be alledged out of fome other authors) 
I fhall give one inftance out of Galen him- 
felf, who treating at large of the terra Sa- 
sia, takes occafion to bring in the virtues of 
bolarmony (bolus Armena) which I fhould 
guefs, by his manner of mentioning it, to 
have been little, if at all, known to phyf- 
cians, till his time. This earch, that appears 
a body fo fimple and uniform, he not only 
commends for feveral difeafes, as {pitting of 
blood, fluxes of the belly, dyienteries, ca- 
tarrhs, defluxions from the head upon the 
breaft, difficulty of breathing thence enfuing, 
and even ulcers of the lungs ; but adds, what 
makes very much and directly for our pur- 
pofe, in the following words: in magna bac 
pefte, (whereof he had fpoken before) cujus 
eadem facies fuit atque ejus que Thucydidis 
memoria grafjabatur, quotquot hoc bibere, cele- 
viter curati funt. he way. of giving it 
(which I add by the by, becaufe it may 
fometime or other be of ufe) was this; 47- 
bitur, fays he, ex vino albo confftentia tenut, 
modice dilute, fi aut plané febri careat, aut 
leviter ed teneatur; fin gravius febriat, ad- 
modum aqueo. And fo excellent a medicine 
did this fimple one prove in that terrible 
plague, that our author fays, Quibus non pro- 
fuit, omnes interiere ; {cil. cum nec alto quovis 
medicamine, juvarentur: unde colligiter, con- 
cludes he, quod iis duntaxat non fuerit auxilto, 
qui plane erant incuvabiles. 

3. Tuere are few difeafes, that put on fo 


- many forms, or are attended with greater 
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variety of fymptoms, than that, which phy- 


‘ficians call affeétio byfterica, and whofe pa- 


roxy{ms, or effects, are vulgarly known in 
England by the name of fits of the mother. 
And yet we have often removed, and not 
feldom in a quarter of an hour, or lets, hyfte- 
rical paroxy{ms and fymptoms, and fome- 
times fuch, as made the patient {woon, or lye 
along as almoft dead, by the bare odour of 
well rectified fpirit of harts-horn, or the mere 
pungent and powerful imell of a fpirit of 
fal-armoniac, which, by a peculiar way; I 
made very ftrong, purpofely for external 
ufes. And if I had not, out of the expe- 


337 


rienced Monardes, phyfician to the viceroy see Nicol 
of the Spanifb Indies, already mentioned in Moaard. 


another treatife an antifcorbutical gem, 
would here add another remedy againft the 


j Simpe. 
Med. Hifi. 
c. 26, p. 


fame difeafe, more confiderably to My pre-m. 329. 


fent purpofe, fince it is only a fimple ftone 
outwardly applied. 

4. But, because I think not fit in this 
place, to infift on a teftimony already alledged, 
though its credibility, as well as that of the 
thing to be confirmed by it, may be much 
favoured by what has been related, concern- 
ing the virtues of ftones outwardly applied, 
in the latter part of the difcourfe about {pe- 
cifics: for this reafon, I fay, I fhall add a 
couple of other remarkable inftances, of the 
efficacy of even dry and folid bodies, though 
but externally applied in difeafes attended 
with feveral, and divers of them uncommon 
fymptoms, whereof, whatever many think 
of the harmlefnefs of our Englifh vipours, I 
have here known feveral inftances, in men as 
well as brutes, And yet in thefe dangerous 
cafes, many, that come from Eaf India, extol 
the great efficacy of fome of thofe ftony 
concretions, that are faid to be found in the 
heads of a certain kind ct ferpents about Goa, 
and fome other Eaftern countries : for though 
moft phyficians reje¢t or queftion the power 
afcribed to thefe ftones, for curing the bitings 
of vipers; and though I do not wonder at 
their diffidence, becaufe, in effect, many of 
the ftones brought from Judia are but coun- 
terfeit, and of thofe, that were really taken 
out of ferpents, feveral, for a reafon I muft 
not ftay to mention, are infignificant, (and 
fuch perhaps were thofe, that the learned and 
curious Redi made his trials with) yet there 
are others, whofe virtues are not well to be 
denied. For, net to build on vulgar tradi- 
tions, which are but tco often deceitful, one 
of the eminenteft doctors of the London col- 
lege affured me, that he had, with one of 
thefe ftones, done, though contrary to his 
expectation, a notable cure, which he related 
to meat large. And one of our chief Eng- 
lifh chirurgeons affirmed to me, that he had 
done the like upon another perfon ; both of 
thefe cures being performed by the bare ap- 
plication of the {tone to the place bitten by 
the viper or adder. And a very intelligent 
perfon, who had the direction of a confide- 
rable company of traders in Eaft India, where 
he long lived, affured me, that he had, with 
this {tone, cured feveral perfons of the hurts 
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of venomous animals. But this teftimony ts 
much lefs confiderable, as to the number of 
cures, than that of a great traveller into the 
Sourthern parts of the fame India, who, though 
he were bred by a famous Cartefian philofo- 
fopher, and were forward enough to difcre- 
dit vulgar traditions about the countries he 
had long, lived in; yet being, for thofe rea- 
fons, afked by me, what I might fafely be- 
lieve of the ftones I {peak of, ferioufly affir- 
med to me, that he had cured above three- 
{core perfons of the bitings or ftings of feve- 
ral forts of poifonous creatures ; and that he 
performed moft of thofe cures by the out- 
ward application of one ftone, becaufe, find- 
ing it excellent, he was invited to keep to it, 
efpecially in difficult cafes. And this fame 
experience of my own made with a genuine 
ftone of this kind, upon the bodies of brutes, 
much inclines me to give credit to it. But, 
becaufe this ftone is afforded by an animal, I 
fhall add the virtues of another, that proper- 
ly belongs to the mineral kingdom, in a 
difeafe, whofe fymptoms, though not fo va- 
rious, are fometimes dangerous, and too often 
mortal, 

To fhew you then, that in fpite of great 
clofenefs and hardnefs, a fimple remedy out- 
wardly applied may be a very effectual one, 
I fhall inform you, that though the ftone I 
am {peaking of paft for a bloodftone, yet by 
its colour, and fome other vifible qualities, J 
fhould rather have taken it for an agat. It 
was but about the bignefs of a fmall nutmeg, 
and had in ita perforation, by which a ftring 

aft through it, to faften it to the part af- 
feéted. This ftone had been long kept in 
the family, that poffeffed it, when I faw it, 
being, for its rare virtues, left by one to an- 
other. But, to omit the reports, that went 
of it, the notable cafe, that makes it perti- 
nent for me to mention it here, was this: an 
ingenious gentleman, that was a man of let- 
ters, and, when I faw hum, was in the flower 
of his age, and of a complexion {fo highly 
fanguine, as is not ufually to be met with, 
was, from time to time, fubjeét to hemor- 
rhages at the nofe, fo profufe and fo difficult 
to be reftrained, that his phyfician, though a 
perfon famous, and very well fkilled in his art, 
told me he often feared he fhould lofe his 
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brought her into a fwoon, yet that itfelf, 
which is fomewhat ftrange, did not hinder 
her to bleed on, till the ftone, having been 
tied about her neck, made her ceafe to do 
fo, though fhe knew nothing of its having 
been applied to her. And this itfelf is lefs 
ftrange, than what the gentleman affirmed to 
me of the power of this gem, as it may de- 
fervedly be called: for his complexion in- 
clining him, as was above intimated, to 
breed great {tore of blood, his doétor thought 
fit to order him, for prevention, to breath a 
vein from time to time ; which when he was 
about to do, he was obliged to lay afide the 
{tone for a while, becaufe, whilft he kept it 
on, the blood would not iffue out, at leaft, 
with the requifite fredom. 

But how far have I already paft beyond 
the defigned limits of this little traét! wherein 
I at firft intended but to lay before you the 
five chief advantages, I had obferved mere 
frmple remedies to have of very compounded 
ones ; and briefly to propofe the main grounds, 
on which I afcribed thofe advantages to fuch 
remedies. But though the better to keep 
this writing from being prolix, I defigned, 
that it fhould confift of fuch particulars, as 
I could beft fpare from other papers; and 
though, for that.reafon, I have purpofely 
omitted many parable, and other but little 
compounded or elaborate medicines; yet I 
now perceive, that fo many new particulars 
having offered themfelves, on feveral occa- 
fions, whilft I was writing, my pen has flipt 
into the mention of many more receipts and 
hiftorical paflages, than were at firft intend- 
ed: but believing the fubjeét to be very 
ufeful, and not defpairing but that the things 
delivered on it may not be altogether utelefs, 
I dare hope you will pardon fuch faults, as 
only my defire of making the parts of this 
{mall writing rather ferviceable, than metho- 
dical, or well proportioned, drew me unawares 
into. But whatever -were the caufe of my 
prolixity, the bulk, which I fee this paper has 
already {welled to, admonifhes me, that I 
ought to put a fpeedy period to it, without 
{pending time follicitoufly to declare in what 
fenfe I commend the medicines delivered in 
this invitation. For by recalling to mind what 
I have formerly wrote (ina treatife you have 


been pleafed to perufe*) about the limira- # See the 
tions, with which I would have the praifes I Appen- 
give of fome remedies underftood, and the oe 
cautions, with which I would have them ad- oy of che 
miniftered ; you will eafily be perfuaded, fecond 
that Icoking upon them but as fit tools in a partof che 
fkilful workman’s hands, I do not pretend, sated 

xpe- 
that any of them fhould do the offices both ;jmenta/ 
of phyfic and phyfician too ; and that I PAi/ofpby. 
propofe not the medicines mentioned in this P- 389: 
fhort paper, as fure fpecifics, but as inftances, a 
that there are remedies, which, notwithftand- cong edi- 
ing their being but fimple ones, may be very tion. 
good ones, 


patient, and that he would be carried away 
by this unbridled diftemper. But when good 
method and variety of remedies had been 
tried, without the defired fuccefs, this ftone 
was at length obtained from an antient kinf- 
woman of the gentleman’s, to tie about his 
neck, fo as to touch his naked fkin. This 
when he did in the fits, it would ftop the 
bleeding ; and if he wore it for fome confi- 
derable time together, he all that while con- 
tinued well, as both his learned phyfician 
and himfelf informed me. And, becaufe J 
was apt to afcribe fomewhat of this effect to 
imagination, the patient told me, that, a 
while before, one of the chief women in 
the city, (whom he named to me) fell I am, SIR, your moft, &c. 

into fo violent a bleeding, that, though jt R. B. 
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ADVERTISEMENT. 


: | “\HE abrupt beginning of the follow- 
ing paper will not (it is hoped) 
be wondered at, when it is declared, 

that the whole excurfion is to be looked upon 

as a fragment of a difcourfe, from which, 
for certain reafons, it has been feparated in 
its prefent form; in which it ought to pafs 
but for a rough draught, the noblenefs, fub- 
Jimity, and facrednefs of the fubjeé not al- 
lowing the author to prefume, that the firft 
thoughts he committed to paper about it, 
might be for good and all parted with by 
him, till he fhall have heedfully revifed and 
corrected them, and left in them as few 
faults, as the difproportion of fo vaft and 
fublime a fubject to his flender abilities will 
permit. The loofe fheets this paper confift 


of having been written at fomewhat diftant 
times and places, and haftily tacked toge- 
ther, fo that when the latter fheets were 
penning, the former were often not at hand ; 
it is hoped, that if fome few things fhould 
chance to be either mifplaced or repeated, 
the fault will be thought venial, and be more 
eafily excufed, than it could in the author’s 
circumftances be avoided. And laftly, no- 
tice is to be given, that thofe other long paf- 
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fages, that are included in * parathefes, may, # such f- 
with the author’s confent (or rather by his gures as 
defire) be fkipped over, being but conjeétu- the [ }. 


ral thoughts, written and inferted for the 
fake of a virtuofo, that is a great friend to 
fuch kind of adventurous fpeculations, 


Of the High Veneration Man’s INTELLECT 


owes to 


it. I PON this occafion I fhall take 
| leave to declare, that it is not 
without fome indignation, as well 

as wonder, that I fee many men, and fome 
of them divines too, who little confidering 
what God is, and what themfelves are, pre- 
fume to talk of him and his attributes as 
freely, and as unpremeditately, as if they 
were talking of a geometrical figure, or a 
mechanical engine: fo that even the lefs pre- 
fumptuous difcourfe, as if the nature and 
perfections of that unparalled Being were 
objects, that their intellects can grafp; and 
icruple not to dogmatize about thofe abftrufe 


GOD. 


fubjects, as freely as about other things, that 
are confeffedly within the reach of human 
reafon, or perhaps are to be found amiong the 
more familiar objects of fenfe, 

2. Tue prefumption and inconfideratenefs 
of thefe men might be manifeft by divers 
confiderations, if I had leifure to infift on 
them; but at prefene I fhall employ bur 
thefe two: firft, that it is probable, that God 
may have divers attributes, and confequently 
perfections, that are, as yet, unknown to us: 
and fecondly, that of thofe actributes, thac 
we have already fome knowledge of, there 
are effects and properties, whole fublimity or 

abftrufe- 
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of the gofpel declared to men the whale Att xx. 
counfe) of God (as far as was neceflary for?” 


abftrufenefs furpaffing our comprehenfion , 
makes the divine caufe, or author of them, 
deferve our higheft wonder and veneration. 

3. Tobegin with the firft of thefe : whereas 
there are two chief ways to arrive at the 
knowledge of God’s attributes ; the Contem- 
plation of his works, and the ftudy of his 
word ; I think it may be doubted, whether 
either or both of thefe will fuffice to aequaint 
us with all his perfections. 

4. For, firlt, though philofophers have 
rationally deduced» the power, wifdom and 
goodnefs of God from thofe impreffes of 
them, that he hath ftamped upon divers of hig 
vifible works; yet fince the divine attributes, 
which the creatures point at, are thofe,whereof 
themfelves have fome, though but impérfect, 
participation, or refemblance ; and fince the 
foecundity (if I may fo fpeak) of the divine 
nature is fuch, that its excellencigs may be 
partitipated or reprefented in J know not 
how many ways; how can we be fure, that fo 
perfect and exuberant a Being may not have 
exceHencies, that it hath not expreffed or 
adumbrated in the vifible world, or any parts 
of it, that are known to us? 

5. Tus will be the more eafily granted, 
if we confider, that there are fomé of thofe 
divine attributes we do know, which, being 
relative to the creatures; could {carce, if at 
all, be difcovered by fuch imperfect intel- 
lééts as ours, fave by the confideration of 
fome things a€tually done by God. -As fup- 
pofing, that juft before the foundations of the 
vifible world were laid, the angels were not 
more knewing thar men now are, they could 
fcaree think, that there was in God a power 
of creating matter; (which few, if any at 
all of the Peripateticks, ‘Epicureans, to omit 
othets of the antient philofopher’, feem ever 
to have dreamed of) and of producing in 
it local motion ; efpecially confidering the 
puzzling difficulties, that attend the concep- 
tion of the very nature and being of the one 
and of the other: ‘and much lef fas far as 
we can conjecture) could the angels fpoken 
of have known, how the rational foul and 
human body aét upon one another. Whence 
it feems probable, that if God Have made 
other worlds, or rather vortices, than that 
which we live in, and are furrounded by, (as 
whd can affure us that he hath nat?) he may 
have difplayed in fome of the creatuyes, that 
compofe them, divers attributes, that we have 
not difcovered by the help of thofe works 
of his, that we are acquainted with.. But of 
this more hereafter. 

- 6, I Reapizy grant, (that I may: proceed 
now to the fecand help to acquire the know- 
ledge of the divine attributes) that the re- 
velations God hath vouchfafed us in the holy 
{criptures (which we owe to that fpirit, which 
fearcheth all things, even ta Buty c& Ox, tha 
depths of God} have clearly taught us divers 
things concerning, their adorable Author, 
whick the mere light of nature eirher would 
not have fhewn us at all, or would have but 
yery dimly difcovered to us. But the fcrip- 
ture tells us indeed, that the promulgators 


their falvation) but never fays, that they dif- 
clofed to them the whole nature ef God; 
who is faid to iihabit an unapproachabfe light, * 
whieh human fpeculations cannof penetrate. * 
Upon which fcore perhaps it was, that the 
Jews would have the proper name of God 
to be inéffable, to fienify, that his nature is 
incomprehenfible. And, though I will not 
adopt their opinion, yet I cannot but take 
notice, that it is, at leaff no mere Talmu- 
dical tradition, fince we find not, that either 
our Saviour himfelf, or his apoftles (who 
are introduced fo frequently making men- 
tion of God in the new teftament) expref- 
fed in’ fpeaking either to him, or of him, 
the nomen tetragrammaton (or four-lettered 
name!) But not to infift on conjectures; the 
fefiprare itfelf, that brings fo mut& light to 
things divine that the gofpel is called ight, 
in the abftract ; the feripture, I fay, informs 
us, that in this life we know but in part, and 
fee things but darkly, as in a glafs; and we-* 


are fo far from being able ¢o jind out God to Job. xis Je 


perfeéiion, as to his nature and attributes, 


Tim, vi. 


Cor. x1il. 


that éven the ways of his providence are to Rom. xi. 


us untraceable, 

7. TxHeEsE are fome of the confiderations, 
that inclined me to think, that God may have 
attributes, that are not known tous. And 
this opmion perhaps will appear the more 
allowable, becaufe of what I am going to 
add in aniwer to a weighty objection: for I 
know it may be alledged, that befides the 
two ways I have mentioned of attaining to 
the knowledge of God’s attributes, - there 
may be a third way preferable to both the 
others, and that is, by confidering the idea 
of a Being fupremely or infinitely: perfect ; 
in which idea it may be alledged, that all 
poffible perfections are contained ; fo that 
no new one can be added to it. But though 
I readily grant, that this idea is the moft 
senuine, that lam able to frame of the Deity, 
yet there may be divers attributes, which, 
though they are indeed in a general way con- 
tained in this idea, are not in particular dif- 
covered to us by it, It is true, that, when 
by any means whatfoever, any divine per- 
fection comes to gur_ knowledge, we may 
well conclugle, that it 1s,in-4 fernfe compri- 
fed in the compreherifive notion we have of 
a Being-abfolutely perfect ; but it is poffible, 
that that perfection would never have come 
to our knowledge by the bare cgfterfipla: 
tion ofthat general idea, but was fuggefted 
by particularities ;, fo that fuch difcoveries 
are not fo much derived from, as referred to, 
the notion we are {peaking of. 

-. Fe paft confiderations have, I prefume, 
perfaadéd you, that God may have, as di- 
vers attributes; fo divers excellencies and 
perfections, that are not known to us. It 
will therefore now be feafonable to endeayour 
to fhew you, that of divers of the attributes, 
we know that he hath, we men have but an 
imperfect knowledge, efpecially in compa- 
rifon of what he has of them s which is not 

to 
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to be wondered at, fince he poffeffes them 
in a manner or a degree peculiar to himfelf, 
and far tranfcending that, wherein we men 
poffefs them, or rather fome faint refemb- 
ances of them. 

Ir would be very unfuitable to my intended 
brevity, and more difproportionate to my 
{mall abilities, to attempt the making this 
good, by infiiting particularly on all the di- 
vine excellencies, that we are in fome meafure 
acquainted with. I therefore hope it may fuf- 
fice to inftance in a couple of the moft known 
ones ; God’s power, and his wifdom. Which 
two I pitch upon, as being thofe, that men are 
wont to look on as the principal, and. for 
which they have the greateft admiration and 
refpect, becaufe we are not able to confer 
them on ourfelves, as we think we can di- 
vers other virtues and perfections, For every 
man eafily believes, that he may be as chatfte, 
as temperate, as juft, and, in a word, as good, 
as he pleafes, thofe virtues depending on his 
own will ; but he is fenfible, that he cannot 
be as knowing, as wife, and as powerful, as 
he would: and thence he not irrationally 
concludes, that power and wifdom flow from, 
and argue, an excellency and fuperiority of 
‘nature or condition, The power and wifdom 
of God difplay themfelves by what he does in 
reference both to his corporeal and his incor- 
poreal creatures. 

Amonc the manifold effects of the divine 
power, my intended brevity will allow me to 
mention only two or three, which, though to 
difcerning eyes they be very manifeft, are not 
wont to be very attentively reflected on : the 
immenfe quantity of corporeal fubftance, that 
the divine power provided for the framing of 
the univerfe ; and the great force of the lo- 


eal motion, that was imparted to it, and is 


regulated in it. 

Awnp firft ; the vaftnefs of that huge mals 
of matter, that the corporeal world confifts of, 
cannot but appear ftupendous to thofe, that 
fkilfully contemplate it. That part of the 
univerfe, which has been already difcovered 
by human eyes affifted with dioptrical glaffes, 
is almoft unconceiveably vaft ; as will be 
eafily granted, if we affent to what the beft 
aftronomers, as well modern as antient, fcru- 
ple not to deliver. The fixt ftars of the firft 
magnitude, that to vulgar eyes look but like 
fhining fpangles, are by artifts afhrmed to 
exceed, each of them, above a hundred times 
in bignefs the whole globe of the earth : and 
as little as thefe twinkling ftars appear to our 
naked eyes, they do (which probably you 
will think ftrange) appear much leffer through 
our telefcopes, which, taking off thofe falfe 
lights, that make them look to our maimed 
fight as they are wont to be painted, fhew 
them little otherwife, than as fpecks or phyfi- 
cal points of light. And the fun, which is 
granted to be fome millions of mules nearer 
to us than the other fixt ftars are, though it 
feem at this leffer diftance not to be half a 
foot broad, is by the generality of mathe- 
maticians believed to be above a hundred 
and threefcore times bigger than the earth ; 

Vor. IV. 


nay, according to the more recent calculations 
of fome more accurate modern artifts, it is 
eftimated to be eight or ten thoufand times as 
big as the terraqueous globe, and by far- 
ther obfervation may perhaps be tound yet 
much vafter. And it plainly appears by the 
parallaxes and other proofs, that this globe of 
earth and water, that we inhabit, and oiten 
call the world, though it be divided into Jo 
many great empires, and kingdoms, and ‘eas, 
and though, according to the received opinion, 
it be 5400 German leagues in circuit, ancl 
confequently contain 10,882,080,000 cu- 
bic miles in folid meafure, and according 
to the more modern obfervations have a 
greater circumference (amounting to above 
26,000 miles ; ) yet this globe, I fay, is fo 
far from being, for its bulk, a confiderable 
part of the univerfe, that without much hy- 
perbole we may fay, that it is in comparifon 
thereof but a phyfical point: nay, thofe far 
greater globes of the fun and other fixt ftars, 
and all the folid maffes of the world to boot, 
if they were reduced into one, would perhaps 
bear a lefs proportion to the fluid part of the 
univerfe, than a nut to the ocean. Which 
brings into my mind the fentence of an ex- 
cellent modern aftronomer, that the ftars of 
the fky, if they were crouded into one body, 
and placed where the earth is, would, if that 
globe were placed at a fit diftance, appear to 
us no bigger, than a ftar of the firft magnitude 
does. And after all this I muft remind you, 
that J have been hitherto {peaking but of 
that part of the corporeal univerfe, that has 
been already feen by us: and therefore, I 
muft add, that as vaft as this is, yet all that 
the eye, even when powerfully promoted by 
profpective tubes, hath difcovered to us, is 
far from reprefenting the world of fo great 
an extent, asI doubt not but more perfect 
telefcopes hereafter will do. And even then 
the vifible part of the world will be far e- 
nough from reaching to the bounds of the 
univerfe ; to which the Cartefians and fome 
other modern philofophers will not allow 
men to fet any ; holding the corporeal world 


to be (as they love to fpeak ) indefinite, , 


and beyond any bounds affignable by us men. 
8. From the vaft extent of the univerfe, 


I now proceed to confider the ftupendous. 


quantity of local motion, that the divine 
power has given the parts of it, and conti- 
nually maintains in it. Of this we may make 
fome eftimate by confidering, with what ve- 
locity fome of the greater bodies themfelves 
are moved; and how great a part of the re- 
maining bodies of the univerfe is alfo, 


though in a fomewhat differing way, in-, 


dowed with motion. 


As for the firft of thefe ; the leaft velocity, . 


that I fhall mention, is that, which 1s afforded 
by the Copernican hypothefis ; fince, ac- 
cording to that, it is the earth, that move: 
from Weft to Eaft about its own axis, (for 
its other motions concern not this difcourfe) 
in four and twenty hours. And yet this ter- 
raqueous globe, which we think fo great, that 
we commonly call it the world, and which, 
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as was lately noted, by the recenter compu- 
tations of mathematicians is concluded to con-: 
tain fix or feven and twenty thoufand miles 
in circuit ; fome part of this globe, I fay, 
moves at fuch a rate, that the learned Gaffen- 
dus confeffes, that a point or place, fituated 
in the eequator of the earth, does ip a fecond 
minute move about two hundred toifes or 
fathoms; that is, twelve hundred feet: fo 
that a bullet, whén fhot out of a cannon, 
fcarce flies with fo great a celenity. 

9. Bur, as I was faying, the motion of 
the earth is the leaft fwift, that I had to men- 
tion ; being indeed fcarce comparable to the 
velocity of the fixt ftars, if, with the gene- 
rality of aftronomers, we fuppofe them to 
move in four and twenty hours about the 
earth. For fuppofing the diftance affigned 
by the famous Tycho (a more accurate ob- 
ferver than his predeceffors) between us and 
the firmament to be fourteen thoufand femi- 
diameters of the earth, a fixe ftar in the equa- 
tor does, as Mullerius calculates it, move 
351535333 miles in an hour, and confequently 
in a minute of an hour, fifty two thoufand 
five hundred fifty five miles, and in a fecond 
(which is reckoned to be near about a fingle 
pulfation or ftroke of the artery of a healthy 
man) 875 miles; which is about, if not a- 
bove, three thoufand times fafter, than a can- 
non bullet moves in the air. Itis true, that, 
according to the Ptolomean hypathefis, a 
fixt ftar in the zquinoctial doth in a fecond 
move at moft but three femi-diamieters of the 
earth : but according: to the learned and di- 
ligent Ricciolus, this velocity (of our fixt 
ftars) is fifty times greater than in the Ptolo- 
mean hypothefis, and threefcore and ten 
times greater than in the Tychonian hypo- 
thefis ; for, according to Ricciolus,- fach a 
fixt ftar as we fpeak of, moves in a fecond 
minute (or one beating of the pulfe) 157282 
German leagues, which amount to fix hun- 
dred twenty nine thoufand one hundred twen- 
ty eight Englifh miles. 

' And now J fhall add (what poffibly you 
have not obferved) that that portion of the 
univerfe, which commonly paffes for guie/tent, 
and yet has motion put into it, is {0 great, 
that, for aught I know, the quantity of mo- 
tion diftributed among thefe feemingly quief- 
cent bodies, may equal, if not exeeed, the 
quantity of motion, the firft mover has com- 
municated to the fixt ftars themfelves, thqugh 
we fuppofe them whirled about the earth 
with that ftupendous {wiftnefs, that the Pto- 
lemeans and Tychonians attribute to them, 
For I reekon, that the fixt ftars and planets, 
or, if yau pleafe, all the mundane globes, whe- 
ther lucid or opacous, of which laft fort is 
the earth, do all of them together bear but a 
{mall proportion to the interftellar part of the 
univerfe, find though I fhould allow all 
thefe globes to be folid, notwithftanding that 
it can fearce be proved of any ef them; and 
the Cartefians think the fun (which they take 
to be a fixt ftar, and therefore probably of 
the fame nature with the reft) to be extreme- 
ly: fluid: though I fhould, I fay, grant this, 
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yet it muft be confeffed, that each of thefe 
folid globes fwims in an ambient fluid of very 
much greater extent, than itfelf is : fo that the 
fluid partion of the univerfe will in bulk al- 
moft incomparably exceed the folid. And 
if we confider, what is the nature of a fluid 
body, as fuch, we fhall find, that it confifts in 
having its minute parts perpetually and vari- 
oufly moved, fome this way and fome that 
way ; fothat though the whole body of a li- 
guor feems to be at reft, yet the minute parts, 
that compofe that liquor, are in a reftlefs 
motion, . continually fhifting places amongft 
themfelves, as has been amply fhewn in a 
late traét, intituled, the iffory of fluidity and 
Srmnefs. 

ro. Anp becaufe the quantity of motion 
fhared by thecorpufcles, that compofe fluid 
bodies, is not ufually reflected on even by phi- 
lofophers, it will not be here amifs to add, 
that how great and vehement a motion the 
parts of fluid bodies (perhaps when the ag- 
gregates of thofe particles appear quiefcent) 
may be endqwed with, we may be aflifted to 
guefs, by obferving them, when their ordi- 
nary motions happen to be difturbed, or to 
be extraordinarily excited by fit conjunétures 
of circumftances. ‘This may be obferved in 
the ftrange force and effects of boifterous winds 
and whirlwinds, which yet are but ftreams 
and whirlpools of the invifible air, whofe 
fingly infenfible parts are by accidental caufes 
determined to have their motion made either 
in a ftraight or almoft ftraight line, or, as ic 
were, about a common centre : but an inftance, 
much more confpicuous, may be afforded by 
a mine charged with gunpowder, where the 
flame, or fome fubtile ethereal fubftance, that 
is always at hand in the air, though both one 
and the other of them be a fluid body, and 
the powder perhaps be kindled but by one 
{parle of fire, exerts a motion fo rapid and 
furtous, as in a trice 1s able to tofs up into 
the air whole houfes and thick walls, toge- 
ther with the firm foil, or perchance folid 
rocks, they were built upon. 

11. But fince the velocity of thefe difcharg- 
ed flames may be gueffed at by that, which 
the flame of gunpowder imprefies on a bullet 
fhot out of a well charged gun, which the di- 
ligent Merfennus, who made feveral trials to 
meafure it, defines to be about 75 toifes, or 
fathoms (that is, 450 foor) in a fecond, be- 
ing the 6oth part of a minute; if we admit 
the probable opinion of the Cartefians, that 
the earth and divers other mundane globes, 
as the planets, are turned about their own ax- 


‘es by the motion of the refpective cethereal 


vortices or whirlpools, in which they fwim, 
we fhall eafily grant, that the motion of the 
celeftial matter, that moves, forinftance, up- 
on the remote confines of the earth’s vortex, 
is by a vaft excefs more rapid, than that of the 
furfaee of the earth: and yet we formerly 
obferved, that a place fituated under the x- 
quator does (if the earth turns about its own 
axis) move.as fwiftly as a byllet fhot out of a 
cannon. But if we chufe rather the Fychoni- 
an hypothefis, which makes the firmament 
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with all the vaft globes of light, that adorn it, 
to move about their common centre in 24 
hours, the motions of the celeftial matter 
mutt be allowed a far greater, and indeed a 
{carce imaginable rapidity. 

Tess things are mentioned, that we may 
have the more enlarged conceptions of the 
power as well as wifdom of the great creator, 
who has both put fo wonderful a quantity of 
motion into the univerfal matter and main- 
tains it therein, and is able, not only to fet 
bounds to the raging fea, and effectually fay 
to it, hitherto fhalt thou come, and no far- 
ther, and here fhall thy proud waves be ftay’d, 
but, (what is far more) fo to curb and mode- 
rate thofe ftupendoufly rapid motions of the 
mundane globes and intercurrent fluids, that 
neither the unwieldinefs of their bulk, nor ce- 
lerity of their motions, have made them exor- 
bitate or fly out, and this for many ages; du- 
ring which no watch for a few hours has 
gone fo regularly ; the fun, for inftance, 
moving, without fwerving, under the farne 
circular line , that is called the ecliptick. And 
if the firmament itfelf, whofe motion in the 
vulgar hypothefis is by much the moft rapid 
in the world, do fail of exa&ly completing its 
revolution in 24 hours, that retardation 1s fo 
regulated, that fince Hipparchus’s time, who 
lived 2000 years ago, the firft ftar in Aries, 
which was tlien near the beginning of it, is 
mot yet come to the laft degree of that fign. 

12, ArTEeR what hath been difcourfed of 
the power of God, it remains, that I fay 
fomething about his wifdom ; that being the 
attribute, to which thofe, that have elevated 
underftandings, are wont to pay the higheft 
veneration, when they meet it even in men, 
where yet it is ftill but very imperfect. 

Tre wifdom of God which faint Paul 
fomewhere juftly ftiles aoavaotmacs, manifold 
or multifarious, is expreffed in two differing 
manners or degrees. For fometimes it is fo 
manifeftly difplayed in familiar objects, that 
even fuperficial and almoft carelefs {pectators 
may take notice of it. But there are many 


. other things, wherein the treafures of wifdom 


and knowledgs may be faid to be hid; lying 
fo deep, that they require an intelligent and 
attentive confiderer to difcover them. But 
though I think I may be allowed to make 
this diftinétion, yet 1 fhall not folicitoufly 
confine myfelf to it; becaufe in feveral things 
both thefe expreffions of the divine wifdom 
may be clearly obferved. 

Tuose objects of this wifdom, that we fhall 
at this, time confider, are of two forts; the 
‘material and vifible, and the invifible and 
immaterial creatures of God. 

In the firft of thefe, whofe aggregate, or 
collection makes up the corporeal world, 
commonly called univerfe, I fhall briefly take 
notice of the excellent contrivance of par- 
ticular bodies; of the great variety, and con- 
fequently number, of them; of their fymme- 
try, as they are parts of the world; and of 
the connexion and dependance they have in 
relation to one another, And though under 
the two firft of thefe heads I might, as well 


as under the other two, take notice of many 
inanimate bodies, as well as of thofe, that are 
endowed with vegetative and fenfitive fouls, 
(as naturalifts commonly call them ;) yet, for 
brevity’s fake, I fhall here take notice only 
of that more perfect fort of living creatures, 
that we call animals. 

13. J. Tue contrivance of every animal, 
and efpecially of a humane body, is fo curious 
and exquifite, that it is almoft impoffible for 
any body, that has not feen a diffection well 
made and anatomically confidered, to ima- 
gine or conceive, how much excellent work- 
manfhip is difplayed in that admirable engine. 
But of this having difcourfed elfewhere more 
fully, I fhall here only tell you in a word 
(and it is no hyperbole) that as St. Pant {aid 


on another occafion, that the foolifh things: Cor. i, 


of God are wifer than men, and the weak things 25- 
of God ftronger than men; {0 we may fay, 
that the meaneft living creatures of God’s 
making are far more wifely contrived, than 
the moft excellent pieces of workmanfhip, 
that human heads and hands can boatft of; 
and no watch nor clock in the world is any 
way comparable, for exquifitenefs of mecha- 
nifm, to the body of even an afs or a frog, 

14. II. Bur God’s wifdom is recommend- 
ed as well by the variety, and confequently 
the number of the kinds of living creatures, 
as by the fabrick of each of them in particu- 
lar. For the fkill of human architects and 
other artifts is very narrow, and for the moft 
part limited to one or to a few forts of con- 
trivements, Thus many an architect can 
build a houfe well, that cannot build a fhip ; 
and (as we daily fee) a man may be an excel- 
lent clock-maker, that could not make a 
good watch, and much lefs contrive well 
a fowling-piece, or a wind-mill, 

15. Bur now the great author of nature 
has not only created four principal forts of li- 
ving, engines, namely beafts, birds, fifhes, 
and reptiles, which differ exceedingly from 
one another, as the feveral regionsor ftages, 
where they were to act their parts, required 
they fhould do; but under each of thefe com- 
prehenfive genders are comprized I know not 
how many fubordinate fpecies of animals, 
that differ exceedingly from others of the fame 
kind, according to the exigency of their par- 
ticular natures. For not only the fabrick of 
a beaft (as a lion) is very differing from that 
of a bird, or a fifh, (as an eagle or a whale ;) 
but in the fame fpecies the ftructure or me- 
chanifm of particular animals is very unlike : 
witnefs the difference between the parts of 
thofe beafts, that chew the cud, and thofe 
that do not; and between the hog and the 
hate, efpecially in their entrails; and fo be- 
tween a parrot and a batt, and likewife be- 
tween a whale, a ftar-fifh, a lobfter, and an 
oyfter, (to mention now no other inftances.) 
And if with divers philofophers both anci- 
ent and modern we admit vegetables into 
the rank of living creatures, the number of 
thefe being fo great, that above fix thoufand 
kinds of vegetables were many years ago 


reckoned up; the manifold difplays of the 
divine 
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divine mechanifm, and fo of its wifdom, 
will by that great variety of living engines 
be fo much the more confpicuous. 

16. IY. Tuatr, which much enhances the 


excellent contrivances to be met with in thele 


automata, 1s the fymmetry of all the vari- 
ous parts, that each of them confilts of. For 
an animal, though, confidered in his ftate of 
intirenels, he is juitly looked upon as one 
engine; yet really this toral machine (if I 
may fo call it) is a complex thing made up 
cf feveral parts, which, confidered feperate- 
ly, may pafs each of them for a fubordinate 
engine excellently fitted for this or that par- 
ticular ule: asan eye is an admirable opti- 
ca! inftrument to enable a man to fee; and 
the hand is fo well framed for a multitude 
GF mechanical ufes, that Ariffotle thought 
fit to call it the organ of organs, (or inftru- 
ment of inf{trumenrs.) It ought therefore 
highly to recomrnend the wifdom of the 
great yotfer hakkol, former of all things (as 
the feripture ftiles him,) that he has fo fram- 
ed each particular part of a man (or other 
animal,) as not to let the fkill beftowed on 
that hinder hin from making that part or 
member itielf, and every other, neither big- 
ger nor leis, nor (in a word) otherwife con- 
ftituted, than was moft expedient for the 
completenefs and welfare of the whole ani- 
mal, Which manifefts, that this great artift 
had the whole fabrick under his eye at once, 
and did at one view behold all, that was beft 
to be done, in order to the completenefs of 
the whole animal, as wellas to that of each 
member and other part, and admirably pro- 
vided fer them both at once. Whereas ma- 
ny an excellent artificer, that 1s able to make 
a fingle engine very complete, may not be 
able to make it a commodious part of a 
complex or aggregate of engines: as it is 
not every one, that can make a good pump, 
that can make a good fhip-pump; nor eve- 
ry chymift, that can build an oven fora bake- 
houfe, that can make one ft to be fet up in 
a fhip: and we fee, that our pendulum 
clocks, that are moved with weights, and 
go very regularly a-fhore, cannot yet be 
brought to perform their office (of conftant- 
Jy meafuring of time} when fet up ina {fail- 
ing fhip. 

17. IV. Tue fourth way, by which God 
manifefts his wifdom in his corporeal crea- 
tures, Is, their mutual ufefulnefs to one a- 
nother, in a relation either of dependency 
or of co-ordination. This ferviceablenefs may 
be confidered, either as the parts of the a- 
nimal have a relation to one another, and 
to the whole body they make up; or as in- 
tire and diftinét bodies have reference to or 
dependency on each other. To the firft fort 
ur utility belong the ufes of the parts of the 
human body, for inftance, which are fo 
framed, that befides thefe publick offices or 
Junctions, that fome of them exercife for the 
good of ihe whole, as the ftomach for con- 
cocting aliments, the brain for fupplying a- 
nimal fpirits to move the limbs, and other 
parts, the kidneys to feperate the fuperfluous 
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ferum of the blood; there are many other 
particular parts, that have that fubferviency 
to one another, that no defpicable portion 
of the books of anatomy is employed in the 
mention of them, And divers confents of 
parts and utilities, that accrue from one to 
the other, are farther difcovered by diteates, 
which primarily affeéting one part or mens 
ber of the body, difcover that this or that 
other part has a dependance on it, or a par- 
ticular relation to it, though perhaps not 
formerly taken notice of. ‘To the fecond 
part of utility belong thofe parts, that dif- 
criminate the fexes of animals, which (parts ) 
have fuch a relation one to another in the 
male and the female, that it is obvious they 
were made for the conjunction of both in 
order to the propagation of the fpecies. I 
cannot here {pend time to confider the fit- 
nefs of the diftance and fituation of the fun, 
the obliquity of its motion under the eclip- 
tick, and (efpecially) the compenfations, — 
that nature makes by one thing for another, 
the excefs of whofe qualities would elfe be 
noxious to men, as the great heats and dri- 
nefs, that reign in many parts of the torrid 
zone and fome neighbouring climates, 
would render thofe countries barren and un- 
inhabitable, as the ancients thought them, 
if they were not kept from being fo, by the 
Etefians and the trade-winds, which blow re- 
gularly (though not always the fame way) 
for a great part of the hotteft feafons of the 
year, and are affifted by the length of the 
nights, by the copious and lafting 
rains, that fal] at fet times, by the creatnefs 
of the rivers, (fome of them periodically o- 
verflowing their banks to great diftances) 
and by the winds, that in many places blow 
in the night from the land feaward, and in 
the morning from the fea towards the land; 
for thefe, and fome other fuch things, do fo 
moiften and refrefh the ground, and contem- 
perate the air, that in many of thofe cli- 
mates, which the ancients thought parched 
up and uninhabitable, there are large king- 
doms and provinces, that are both fruitful 
and populous, and divers of them very plea- 
fant too. But, as I was faying, 1 cannot {tay 
to profecute what might be reprefented to 
fhew the ufefulnefs of many of God’s other 
fenfible works to the nobleit kind of them, 
men, But I fhall rather content myfelf, by 
adding. a few lines, to point farther at the 
reference, that God has been pleafed to make 
many other things have to the welfare of 
men and other animals; as we fee, that, ac- 
cording to the ufual courfe of nature, lambs, 
kids, and many other living creatures, are 
brought into the world at the {pring of the 
year, when tender grafs and other nutritive 
plants are provided for their food. And the 
like may be obferved in the produétion of 
filk-worms, whofe eggs, according to nature’s 
inftitution, are hatched, when mulberry trees 
begin to bud and put forth thofe leaves, 
whereon thefe precious infects are to feed; 
the aliments being tender, whilft the worms 
themielves are fo, and growing more ftrong 
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and fubftantial, as the infects increafe in vi- 
gour and bulk. 

18, TueEre is one thing, which though 
it might perhaps have been more properly 
brought in before, muft not here be preter- 
mitted. For befides what was lately faid of 
the excellent fabrick of the bodies of men 
and other animals, we may defervedly take 
notice, how much more wonderful, than the 
ftruéture of the grown body, muft be the 
contrivance of a femen animatum; fince all 


‘the future parts, (folid as well as foft) and 
the fun@tions, and many of the actions (and 
thofe to be variable pro re mata) of the ani- 


mal to be produced, muft be durably deline- 
ated, and, as it were, couched in a little por- 
tion of matter, that feems homogeneous, and 
is unqueftionably fluid : and that, which 
much increafes the wonder, is, that one of 
thefe latent impreffions or powers, namely 
the plaftick, or prolifick, is to lye dormant 
perhaps above thirty or forty years, and then 
to be able to produce many more fuch en- 
gines as is the animal itfelf. 

I wave hitherto, among the corporeal 
works of God, taken notice only of thofe 
productions of his power and wifdom, that 
may be obferved in the vifible world: fo that 
I may be allowed to confider farther, that 
not cnly the Peripateticks, but the generality 
of other philofophers, believe the world to be 
finite; and, though the Cartefians will not 
fay it is fo, but chufe rather to call it inde- 
finite, yet as it is elfewhere fhewn, their opi- 
nion is rather a well-meant piece of modefty, 
than a ftrict truth. For, in reality, the world 
muft every way have bounds, and confe- 
quently be finite ; or it muft not have bounds, 
and fo be truly boundlefs; or, (which is the 
fame thing in other terms) infinite: and if 
the world be bounded, then thofe, that be- 
lieve a Deity, to whofe nature it belongs to 
be of infinite power, muft not deny, that 
God is, and ftll was, able to make other 
worlds than this of ours. And the Epicu- 
reans, who admitted no omnipotent Maker 


‘of the world, but fubftituted chance and 


atoms in his ftead, taught, that by rea- 
fon the caufes fufficient to make a world, 
that is atoms and f{pace, were not wanting, 
chance has actually made many worlds, of 
which ours is but one; and the Cartefians 
muft, according to their doctrine of the in- 
definitene& of corporeal fubftance, admit, that 
our vifible world, or, if they pleafe, vortex, 
by which I mean the greateft extent our eyes 
can reach to, is but a part, and compara- 
tively but a very fmall one too, of the 
whole univerfe, which may extend beyond 
the utmoft ftars we can fee, incomparably 
farther than thofe remoteft vifible bounds are 
diftant from earth. ] 

Now if we grant, with fome modern phi- 
lofophers, that God has made other worlds 
befides this of ours, it will be highly pro- 
bable, that he has there difplayed his manifold 


“wifdom, in productions very differing from 


chofe, wherein we here admire it. And even, 
without fuppofing any more than one uni- 
Vou. WV. ‘ 


verfe, as all that portion of it that is vifible 
to us, makes but a part of that vaftly ex- 
tended aggregate of bodies; fo if we but fup- 
pofe, that fome of the ccleftial globes, whe- 
ther vifible to us, or placed beyond the 
reach of our fight, are peculiar fyftems, the 
confideration will not be very different: for 
fince the fixed ftars are many of them in- 
comparably more remote than the planets, 
it is not abfurd to fuppofe, that as the fun, 
who is the fixed ftar neareft to us, has a 
whole fyftem of planets, that move about 
him ; fo fome of the other fixed ftars may be 
each of them the centre, as it were, of an- 
other fyftem of celeftial globes; fince we tee, 
that fome planets themfelves, that are deter- 
mined by aftronomers to be much inferior in 
bignefs to thofe fixed {tars I was {peaking of, 
have other globes, that do, as it were, de- 
pend on them, and move about them ; as, 
not to mention the earth, that has the moon 
for its attendant, nor Saturn, that is not al- 
together unaccompanied, it is plain, that Ju- 
piter has no lefs than four fatellites, that run 
their courfes about him, And it is not to be 
pretermitted, that none of thefe leffer and 
fecondary planets, (if I may fo call them) 
that moves about Saturn and Jupiter, is vifi- 
ble to the naked eye, -and therefore they were 
all unknown to the antient aftronomers, who 
lived before the invention of telefcopes. Now, 
in cafe there be other mundane fyftems (if I 
may fo fpeak) befides this vifible one of ours, 
I think it may be probably fuppofed, that 
God may have given peculiar and admirable 
inftances of his inexhaufted wifdom in the 
contrivance and government of fy{tems, that, 
for aught we know, may be framed and ma- 
naged in a manner quite differing from what 
is obferved in that part of the univerfe, that 
is known to us. For, befides that here on 
earth, the loadf{tone is a mineral fo differing 
in divers affections, not only from all other 
ftones, but from all other bodies, that are 
not magnetical, that this heteroclite mineral 
fcarce feems to be originary of this world of 
ours, but to have come into it by a remove 
from fome other world or fyftem; I remem- 
ber, that fome of the navigators, that difco- 
vered America, took notice, that at their firft 
coming into fome parts of it, though they 
found great ftore of animals and plants, yet 
they met with few of the latter, and fcarce 
any of the former, of the fame fpecies with 
the living creatures of Europe. 

19. Now in thefe other worlds, befides 
that we may fuppofe, that the original fa- 
brick, or that frame, into which the omnifcient 
architect at firft contrived the parts of their 
matter, was very differing from the ftructure 
of our fyftem ; befides this, I fay, we may 
conceive, that there may be a vaft difference 
betwixt the fubfequent phenomena, and pro- 
ductions obfervable in one of thofe fyftems, 
from what regularly happens in ours, though 
we fhould fuppofe no more, than that two or 
three laws of local motion may be differing 
in thofe unknown worlds from the laws, that 
obtain in ours. For if we fuppofe, for in- 
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ftance, that every entire body, whether fim- 
ple or compounded, great or {mall, retains 
always a motive power, (as philofophers 
commonly think, that the foul does, when it 
has moyed the human body, and as the Epi- 
cureans, and many other philofophers, think 
all atoms do, after they have impelled one an- 
other) this power of exciting motion in an- 
‘other body, without the movent’s loofing its 
own, will appear of fuch moment to thofe, 
that duly confider, that local motion is the 
firft and chiefeft of the fecond caufes, that 
produce the phzenomena of nature, that they 
will eafily grant, that thefe phenomena muft 
be ftrangely diverfified, by {pringing from 
principal caufes fo very differingly qualified. 
“Nor (to add another way of varying motion) 
is It abfurd to conceive, that God may have 
created fome parts of matter to be of them- 
felves quiefcent, (as the Cartefians and divers 
other philofophers fuppofe all matter to be in 
its own nature,) and determined to continue 
at reft, till.fome oytward agent force it into 
motion; and yet that he may have endowed 
other parts of the matter with a power like 
that, which the atomifts afcribe ro their prin- 
ciples, of reftlefly moving themfelyes, with- 
out loofing that power by the motion they 
excite in quiefcent bodies. And the laws of 
this propagation of motion among bodies 
may be not the fame with thofe, that are 
eftablifhed in our world ; fo that but one 
‘half, or fome leffer part, (asa third) of the 
motion, that is here communicated from a 
body of fuch a bulk and velocity, to an- 
other it finds at reft, or flowlier moyed than 
itfelf, fhall there pafs from a movent to the 
body it impels, though all circumftances, 
except the laws of motion, be fuppofed to be 
the fame. Nor is it fo extravagant a thing, 
as at firft it may feem, to entertain fuch 
fufpicions as thefe; for in the common phi- 
lofophy, befides that the notion and theory 
of local motion are but very rant pro- 
pofed, there are laws or rules of it well, not 
to fay at all, eftablifhed. 

20. Anp as for the Cartefian laws of mo- 
tion, though I know they are received by 
many learned men, yet I fufpect, that it is 
rather ypon the authority of fo famous a 
mathematician as Des Cartes, than any con- 
victive evidence, that accompanies the rules 
themfelves ; fince to me (for reafons, that 
belong not to this di{courfe) fome of them 
appear not to be befriended either by clear 
experience, or any cogent reafon. And for 
the rule, that is the moft ufeful, namely, that 
which afferts, that there is always the fame 
quantity of motion in the world, eyery body, 
that moves another, loofing juft as much of 
ifs own, as it produces in the other: the proof 
he offers, being drawn from the immutabi- 
lity of God, feems very metaphylical, and 
not very cogent to me, who fear, that the 
properties and extent of the divine immu- 
tability are not fo well known to us mortals, 
as to allow Cartefiys to make it, in our.pre- 
fent cafe, an argument @ priori. And 4 
pofteriori, I fee not, how the rule will be de- 
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monftrated s fince, befides that it may be 
queftioned, whether it is agreeable to expe: 
rience in divers inftances, that ‘might be gi- 
ven of communicated motions here below ; 
I know not what experience we have of the 
rules, by which motion is propagated in the 
heavenly regions of the world, among all the 
bodies, that make up the ztherial, (which 
is incomparably the greateft) part of the 
univerfe. So that the truth of the Cartefian 
rules being evinced neither 4 priori, nor 2 
poferiori, it appears not, why it fhould be 
thought unreafonable to imagine, that other 
fyftems may have fome peculiar laws of mo- 
tion; only becaufe they differ from thofe 
Cartefian rules, whereof the greateft part 
are, at leaft, undemonftrated. | 


21. Bur though, if we allow of fuppo- 
fitions and conjectures, fuch as thofe lately 
mentioned, that are, at leaft, not abfurd, 
they may conduce to amplify fome of our 
ideas of divine things; yet we need not fly 
to imaginary ultra-mundane fpaces, to be 
convinced, that the effects of the power and 
wifdom of God are worthy of their caufes, 
and not near adequately underftood by us, if, 
with fufficient attention, we confider that 
innumerable multitude, and unfpeakable va- 
riety of bodies, that make up this vaft uni- 
verle. For, there being among thefe a ftu- 
pendous number, that may juftly be looked 
upon as fo many diftinét engines, and many 
of them very complicated ones too, as con- 
taining fundty fubordinate ones ; to know, 
that ali thefe, as well as the reft of the 
mundane matter, are every moment fuftain- 
ed, guided and governed, according to their 
refpective natures, and with an exact regard 
to the catholic laws of the univerfe; to know, 
I fay, that there is a Being, that doth this 
every where, and every moment, and that 
manages all things, without either aberra- 
tion or intermiffion, is a thing, that, if we 
attentively refleét on, ought to produce in 
us for that fupreme Being, that can do this, 
the higheft wonder, and the lowlieft adora- 
tion, 

Tue Epicureans of old did, with fome 
colour of reafon, as well as with much con- 
fidence, urge againft the belief of a divine 
Providence, that it is unconceivable, and 


‘ therefore incredible, that the gods fhould be 


fufficient for fuch differing and diftracting 
employments, as, according to the exigen- 
cies of Nature’s works, to make the fun 
fhine in one place, the rain fhower down in 
another, the winds to blow ina third, the 
lightening to flafh in a fourth, the thunder- 
bolts to fall in a fifth; and, in fhort, other 
bodies to act and fuffer, according to their re- 
fpective natures, ‘Wherefore we, that, upon 
good grounds, believe, that God really does, 
what thefe philofophers thought impoffible 
to be done by any agents whatfoever, are 
much wanting in our duty, if we do not ad- 
mire an all-pervading wifdom, that reaches 
to the utmeft extent of the wniverfe, and 
actually performing what philofophers pro- 
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feffed they could not fo much as conceive, 
highly merits, that ‘thofe difficulties, which 
they thought infuperable, and fo a {ufh- 
cient excufe for their unbelief, fhould be a 
powerful motive to our veneration of that 
tranicendent wifdom, that without any trou- 
ble farmounts them. 

22. We have feen fome dilplays of God’s 
wifdom as well as power, by what we have 
cbferved in his corporeal works: but it will 
be eafily granted, that fome of the divine 
perfections could not be fu well expreffed, or 
copied upon corporeal creatures, as upon the 
rational and immaterial fcul of man, and 
cther intellectual beings. as the picture of 
an apple or a cherry, or the character of a 
number, 1s not capable of receiving or con- 
taining fo much of an excellent painter’s 
fkill, as he may exhibit in a piece, wherein 
the pafficns of the mind, and the Jaws of 
opticks, and of decency, may be fully ex- 
preffed. And, it may well be prefumed, that 
if we were as familiarly acquainted with 
Goa’s incorporeal creatures, as we are with 
his vifible ones, we fhould perceive, that as 
fpirits are incomparably more noble than 
bodies, fo the Divine Wifdom, employed in 
the government and conduct of them, is 
more glorious than that, which we juftly ad- 
mire in the frame and management: of his 
corporeal works, And indeed, let a por- 
tion of matter be never fo fine, and never fo 
well contrived, it will not be any more than 
an engine devoid of intelleét and will, truly 
fo called, and whofe excellency, as well as 
its diftinction from other bodies, even the 
erofieft and imperfecteft, can confift but in 
mechanical affections, fuch as the fize, fhape, 
motion and connexion of its parts; which 
can neither excite themfelves into motion, 
nor regulate and ftop the motion they once 
are in: whereas true fpirits, (by which I 
here mean immaterial fubftances) have, by 
God’s appcintment, belonging to their na- 
ture, underftanding, will, and an internal 
principle, both of acting fo and fo, and of 
arbitrarily ceafing from action. Andthough 
God, as the fole creator of all fubftances, 
has, and, if he pleafe, may exercife an ab- 
folute dominion over all his creatures, as 
well immaterial as corporeal; yet fince he 
has thought fit to govern {pirits according to 
the nature he has given them, (which com- 
prehends both underftanding and will) to 
create fuch intelligent, free and powerful 
beings, as good and bad angels, (to fay no- 
thing now of men) and to govern them on 
thofe terms, fo as effectually to make them 
(however they behave themfelves) inftru- 
ments of his glory, which mulcitudes of 
them do as fubtily, as obftinately oppofe ; 
to do thefe things, I fay, requires a wifdom 
and’ providence tranfcending any, that can 
be difplayed in the formation and manage- 
ment of merely corporeal beings: for in- 
animate engines may be fo contrived, as to 


act but as we-pleafe ; whereas angels and hu-. 


man fouls ate endowed with a freedom of. 
acting, in moft cafes, as themfelves pleafe.. 
° 


And it is far eafier for a fkilful watch-maker 
to regulate the motions of his watch, than 
the affections and actions of his fon. 

23. AnD here give me leave to confider, 
that angels, whether good or bad, are very 
intelligent and active beings ; and that each 
of them is endowed with an intellect capable 
of almoft innumerable notions and degrees, 
or variations of knowledge, and alfo with a 
will, capable of no lefs numerous exertions 
or acts; and of having various influences 
upon the underftanding, as (on the other 
fide) it is varioufly affected by the diétates 
of ic: fo that, (to apply this confideration 
to my prefent purpofe) each particular angel 
being iucceffively capable of fo many differ- 
ing moral ftates, may. be looked upon, as, 
In a manner, a diftinct fpecies of the intel- 
leétual kind: and the government of one 
daemon may be as difficult a work, and con- 
fequently may as much declare the wifdom 
and power ot God, as the government of a 
whole fpecies of inanimate bodies, fuch as 
ftones or metals, whofe nature determines 
them to a ftri&t conformity to thole primor- 
dial laws of motion, which were once fet- 
tled by the Great Creator, and from which 
they have no wills of their own to make them 
{werve, 

Tue fcripture tells us, that in the ceco- 
nomy of man’s falvation there is fo much 
of the manifold wifdom of God expreffed, 
that the angels themfelves defire to pry into 
thofe myfteries. When our Saviour having 
told his apoftles, that the day and hour of his 
future coming to judgment (whether of the 
Jewith nation or the world, I now inquire 
not) was not then known to any, fubjoins, 
no, not to the angels of heaven, but to bis Fa- 


be endowed with excellent knowledge, fu- 
perior to that of men; and that perhaps 
may be one of the reafons, why the {cripture 
{tyles them angels of light. It alfo teaches 
us, that the good angels are vaftly numerous, 
and that as they are of differing orders, fome 
of them being arch-angels, and fome princes 
of particular empires or nations; fo God 
affigns them very differing and important em- 
ployments both in heaven and in earth; and 
fomctimes fuch as oblige them, in difcharge of 
their refpective trufts, to endeavour the car- 
rying on of interfering defigns. The fame 
fcripture by ipeaking of the devil and his 
angels, and of the great dragon, that drew 
down with his tail the third part of the ftars 
from heaven to earth, and by mentioning a 
whole legion of devils, that poffeffed a fingle 
man, and by divers other paffages, that Y 
fhall not now infift on, giving us ground to 
conclude, that there 1s a political government 
in the kingdom of darknefs; that the mo- 
narch of it is exceeding powerful, whence 
he is ftyled the prince of this world, and 
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fome of his officers have the titles of prin- Eph. vi. 
cipalities, powers, rulers of the darknefs of #2» 


this world, é@c. that the fubjects of it are 
exceeding numerous; that they are defperate 
enemies to God and men, whence the devil 
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is {tiled the adverfary, the tempter, and a 
murtherer from the beginning ; that they are 
very falfe and crafty, whence the devil is 
called the father of lies, the old ferpent , and 
his ftratagems are ftiled the wiles, and depths 
of Satan; that their malice is as active and 
reftlefs, as it is great, whence we are told, 


: Pet.y. §. that our adverfary the devil walks about like a 


roaring lion, feeking whom he may devour. 
Thefe things being taught us in the {cripture 
infulf, though I fhall not now add any of the 
inferences, that may be drawn from them to 
my prefent purpoie, we may rationally fup- 
poie, that if we were quick-fighted enough 
to difcern the methods of the divine wifdom 
in the government of the angelical and of the 
diabolical worlds, or great communities, if I 
may fo call them ; we fhould be ravifhed in- 
to admiration, how fuch intelligent, free, 
powerful, and immortal agents, thculd be, 
without violence offered to their nature, 
made in various manners to confpire to fulfil 
the laws, or at leaft accomplifh the ends, of 
that great theocracy, that does not alone 
reach to all kinds of bodies, to men, and to 
this or that rank of fpirits, but comprifes 
the whole creation, or the great aggregate of 
all the creatures of God, And indeed to 
make the voluntary, and perhaps the moft 
crafty actions of evil men, and of evil fpi- 
rits themfelves, fubfervient to his wife and 
juft ends, does no leis recommend the wif- 
dom of God, than it would the fkill of a fhip- 
wright and pilot, if he was able to contrive 
and fteer his fhip fo, as to fail to his defigned 
port, not only with a fide-wind, or very near 
a wind, as many do; but with a quite con- 
trary wind, and that a tempeftuous one too. 
24, Pernaps you will think it allowable, 
thaton this occafion Jantedate,what in due time 
will infallibly come to pais ; and now briefly 
take fome notice, as if it were prefent, of the 
diffufed and illuftrious manifcitation of the 
divine wifdom, (as well as juftice and mercy, ) 
that will glorioufly appear at the day of the 
general judgment, when every good Chril- 
tian’s eyes fhall be vouchfafed a much larger 
profpect, than that, which his Saviour himfelf 
had, when he furveyed in a trice, and, as it 
were, at one view, all the kingdoms of the 


Luxe iv. ;, World , and fhall behold a much more nu- 


merous (not to fay numberlefs) aflembly, 
than that, which is faid to have confifted of 


Dan. iii, all people, nations and languages, that flocked 


in to the dedication of Nebuchadnezzar’s gol- 
den image. 

Ar that great decretory day, when the 
whole off-fpring of Adam fhall, by the loud 
voice and trumpet of the arch-angel, be called 
together from the remoteft ages and the dif- 
tanteft climates in the world; when, I fay, 
befides the fallen angels, all the human actors, 
that ever lived, fhall appear upon the ftage 


Rey xx. at once; when the dead fhall be ratfed, and 
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the books fball be opened, (that is, the records 
of heaven and of confcience ;) then the wif- 
dom of God will fhine forth, in its meridian 
luftre, and its full fplendor. Not only the 
occurrences, that relate to the lives and actions 


of particular perfons, or of private families, 
and other leffer focieties of men, will be 
there found not to have been overlooked by 
the divine providence ; but the fates of king- 
doms and commonwealths, and the revoluti- 
ons of nations and of empires, will appear to 
have been ordered and over-ruled by an in- 
comparable wifdom: and thofe great polli- 
ticlans, that thought to out-wit providence 
by their refined fubtilties, fhall find them- 
{elves taken in their own craftineis, fhall 
have their deepeft counfels turned into fool- 
ifhnefs, and fhall not be able to keep the 
amazed world from difcovering, that whillt 
they thought they moft craftily purfued their 
own ends, they really accomplifhed God’s : 
and thofe fubtile hypocrites, that thought to 
make pretended religion the inftrument of 
their fecular defigns, fhall find thofe defigns 
both defeated, and made truly fubfervient to 
that advancement of religion, which they 
really never aimed at. 

25. To employ and keep in order a very 
complicated engine, fuch asthe famous Stra/- 
burgh clock, or a man of war, though all the 
parts of it be inanimate and devoid of pur- 
pofes and ends of their own, is juftly counted 
a piece of fkill ; and this tafk is more diffi- 
cult, and confequently does recommend the 
conduct of the performer, in proportion to 
the intricate ftructure, and the number of 
pieces, whereof the engine confifts : at which 
rate, how aftonifhing and ravaging will appear 
that wifdom and providence, that is able to 
guide and over-rule many thoufand millions 
of engines endowed with wills, fo as to make 
them all be found, in the final iffue of things, 
fubfervient to purpofes worthy of divine pro- 
vidence, holinefs, juftice and goodnefs. 

In fhort, when all the actors, that had their 
parts in this world, fhall appear at once upon 
the ftage, when all difguifes fhall be ftript 
off, all intrigues difcovered, all hearts and 
defigns laid open; then to find, that this whole 
amazing opera, that has been acting upon 
the face of the earth, from the beginning to 
the end of time, has been fo contrived and 
carried on by the great author of the world 
and of men, that their innumerably various 
actions, and crofs defigns are brought, (com- 
monly without, and often againft their wills, ) 
to confpire to the accomplifhment of a plot 
worthy of God, will appear an effect of fo 
vaft and fo all-pervading a wifdom, as hu- 
man intellects will admiringly contefs, that 
nothing but a divine and omnifcient one could 
compais. 

26. It is like you may have taken notice, 
that among the feveral inftances I have given 
of the wifdom of God, I have not, (unlefs 
perhaps incidentally and tranfiently,) men- 
tioned the oeconomy of man’s falvation by 
Fefus Chrift: and therefore I think myfelt 
obliged to advertife you, that though, for 
reafons to be given you, if you defire it, by 
word of mouth, I have thought fit that fub- 
ject, which has been already handled by fo 
many profeffed divines, fhould be left un- 
treated of by me, who am a layman ; yet I 
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did not pretermit it, upon the fcore of think- 
ing it at all inferior to thofe other manifefta- 
tions of God’s wifdom, that I exprefly dif- 
courfe of. 

For I think, that in the redemption of 
mankind more of the divine attributes, than 
are commonly taken notice of, have their 
diftinét agencies ; and that their co-operation 
is fo admirably directed by the divine wif- 
dom, that an apoftle may very juftly call it 
the great myftery of godlinc/s , and that it no 
lefs deferves our wonder than our gratitude. 

27. I am not ignorant, that many learned 
divines have largely, and fome of them laud- 
ably treated of this fubject. But I confefs Idoubt 
whether moft of them have not been more hap- 
py in their care to avoid errors about it, than 
fkilful in their attempts to unveil the myfterics 
couched in it. There are in the great work 
of man’s redemption fome characters and 
footfteps of the divine wifdom, fo confpicu- 
ous, not to fay fo refulgent, that a believer 
endowed but with a mediocrity of parts may 
eafily enough difcern them; but there are 
alfo in this fublime and comprehenfive work 
fome depths of God, (to ufe a {cripture phrafe) 
and fo much of the wifdom of God in a my/- 
tery, (that is, of the myfterious wifdom of 
God) that I cannot think it an eafy matter to 
have a mental eye fo enlightened and fo pierc- 
ing, as to treat largely and worthily of fo vaft 
and abftrufe a fubjeét. And indeed when I 
confider, that a man muft know much of the 
nature of fpirits in general, and even of the 
father of them, God himfelf; of the intellect, 
will, €?c, of the foul of man; of the ftate of 
dam in paradife, and after his fall, of the 
influence of his fal! upon his pofterity, of the 
natural or arbitrary vindictive juftice of God ; 
of the grounds and ends of God?s inflicting 
punifhments, as acreditor, a ruler, or both ; 
of the admirable and unparalled perfon of 
Chrift the mediator ; of thofe qualifications 
and offices, that are required to fit him for 
being lapfed man’s redeemer; of the nature 
of covenants, and the conditions of thofe 
God vouchfafed to make with man, whether 
of works, or grace; of the divine decrees, in 
reference to man’s final ftate ; of the fecret 
and powerful operations of grace upon the 
mind, and the manner, by which the fpirit of 
God works upon the fouls of men, that he 
converts, and brings by fanétification to 
glory: to be fhort, there are fo many 
points (for I have left divers unnamed) moft 
of them of difficult fpeculation, that are fit 
to be difcuffed by him, that would folidly 
and fully treat of the world’s redemption by 
Fefus Chrift, that when I reflect on them, I 
am ready to exclaim with St. Paul, who is 
fisficient for thefe things? and I am {fo far 
from wondering, that the generality of di- 
vines, and other writers on this fubject, have 
not fully difplayed the wifdom, that God has 
expreffed in this great work, that to have 
been able to accomplifh it in fo admirable a 
way, as God has actually contrived and made 
choice of, is one of the chief reafons of my 
admiration of the wifdom itfelf. And Iam 
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perfuaded, that for God to reconcile his in- 
flexible juftice, his exuberant mercy, and all 
thofe other things, that feemed to clafh inevi- 
tably about the defigned falvation of men, 
and make them co-operate to it, is a ftupen- 
dous manifeftation of wifdom ; there being 
no problem in Diophantus, Alexandrinus, or 
Apollonius Pergeus, in algebra, or in geome- 
try, near fo difficult to be folved, or that re- 
quires, that a greater number of proportions 
and congruities fhould be attended to at once, 
and made fubfervient to the fame ends, as 
that great problem propounded by God’s in- 
finite goodnefs to his divine wifdom ; the re- 
demption of loft and perverfe mankind, upon the 
terms declared in the gofpel, which are admi- 
rably fitted to promote at once God’s glory 
and man’s felicity. 

28. TxHoucs what has been faid of the 
greatnefs of God’s power and wifdom, may 
juftly perfuade us, that thofe attributes are di- 
vine and adorable ; yet I mutt not deny, that 
the reprefentation, that, I have made of them, 
is upon feveral accounts very difadvantageous. 
For firft, there has not been faid of them in 
this paper all, thateven I could have mentioned, 
to fet forth their excellency ; becaufe I had 
elfewhere treated of that fubyect, and was more 
willing to prefent you with fome things I had 
not faid before, than trouble you with many 
repetitions : but if, inftead of fo unfit a perfon 
as I, the manifeftation of the divine wifdom 
had been undertaken by the knowingeft man 
in the world, or perhaps even by an angel, 
he would find himfelf unable fully to make 
out the matchlefs excellency of it. For how 
much wifdom has been exercifed by an om- 
nifcient being, cannot be fully comprehended, 
or confequently defcribed, but by an infinite 
underftanding : befides, I have confidered 
the wifdom difplayed by God in the works of 
his creation and providence, with refpect to 
them not to us; for they are excellent, ab- 
folutely, and in their own nature, and would 
fimply upon that account deferve the wonder 
and the praifes of rational beings, as they are 
rational ; as Xeuxes jultly celebrated the fkill 
of Apelles, and modern geometers and me- 
chanitians admire Archimedes. But in this 
irrelative contemplation of God’s works, a 
man’s mind being intent only upon the excel- 
lencies he difcovers in them, he is not near 
fo much affected with a juft fenfe of the infe- 
riority of his to the divine intellect, as he 
would be, if he heedfully confider, how much 
of the vaft fubjeéts he contemplates are un- 
difcovered by him, and how dim and imper- 
fect the knowledge is, which he has of that 
little he does difcover. And now, laftly, to 
the other difadvantages, with which I have 
been reduced to reprefent (and fo to blemifh) 
the divine attributes, I muft add, that I 
have infifted but upon two of them, God’s 
power and his wifdom; whereas we know, 
that he has divers other perfections, as (be- 
fides thofe incommunicable ones, his felf- 
experience, felf-fufficiency, and independen- 
cy) his goodnefs to all his creatures, his mer- 
cy to finful men, his juftice, his veracity, &c. 
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And, as I long fince noted, we may rationally 
conceive, that he may have divers attributes, 
and confequently divers perfections, whereof 
we have at prefent no knowledge, or perhaps 
fo much as particular conjecture; the inex- 
hauftible fecundity of the divine nature being 
fuch, that, for aught we know, we are ac- 
quainted with but a fmall part of the produc- 
tions of an almighty power, accompanied 
with an infinite wifdom, and excited to com- 
municate itfelf by an exuberant goodnefs. 
And indeed I fee not, why we may not fay, 
that by the notion or idea we have of him, 
and by the help of fome attributes we already 
know he has, we may in general conceive, 
that he has other perfeétions, that we yet 
know not in particular; fince of thofe attri- 
butes, that we do already know, though the ir- 
relative ones (if I may fo call them) fuch as 
his felf-exiftence, eternity, fimplicity, and 
independency, may be known by mere {pe- 
culation, and, asit were, all at once, by ap- 
pearing to us as comprehended in the notion 
of a being abfolutely perfect ; yet there are 
divers relative attributes or perfections, that 
come to be known fucceffively, and as it 
were by experience of what he has actually 
done in relation to fome of his creatures: 
as the mercy of God was not known by Adam 
himfelf before his fall ; arid God’s fidelity or 
faithfulnefs to his promifes, as particularly 
that of fending the Meffias in the fulnefs of 
time, was not, (not to fay could not be) 
known but in procefs of time, when fome of 
them came to be fulfilled: and therefore, 
{ince fome of God’s perfections require or 
fuppofe the refpective natures and conditions 
of his creatures, and the a¢tings of fome of 
them towards him, as well as fome of his to- 
wards them ; we, that cannot be at all fure, 
that he may not have made many forts of 
creatures, and have had divers relations to 
them, according to their feveral ftates and 
conditions, that we are altogether unac- 
uainted with, cannot know, but that fome 
of the attributes of God exercifed towards 
thefe creatures may remain unknown to us, 
29. But whether the attributcs, known 
and unknown, be thought to be more or 
fewer, it will not be denied, but that the 
natural and genuine refult of all thefe divine 
perfections, (which we conceive under di- 
ftiné notions, becaufe we are not able to fee 
them at one view, united in God’s moft fim- 
ple effence) muft be a moft glorious majefty, 
that requires the moft lowly and proftrate 
venerations of all the great creator’s intelli- 
gent works: and accordingly we may ob- 
ferve (from fome of the formerly cited texts) 
that the angels, who of all his mere creatures 
are the moft excellent and knowing, are re- 
prefented in the fcripture as affiduoufly em- 
ploying themfelves, not only in obeying and 
ferving, but in praifing and adoring the di- 
vine majefty. The very name of angel in 
the original languages of the Old and New 
Teftament, isa name of miniftry, the He- 
brew Malach, and the Greek “Ayze0s, fignify- 
ing properly a meffenger. And our Saviour 
2 


intimates in his moft excellent pattern of. 
prayer, that the will of God is done moft 
obfequioufly and chearfully in heaven ; fince 
Chriftians .are direéted to with, that their 
obedience there paid him might be imitated 
uponearth, And as they ftile themfelves the 
apoftles fellow-fervants, fo thefe celeftial rey. xix, 
envoys (if J may fo call them) make no:o. 
fcruple of going upon the meaneft errands, 

as we would think them ; confidering rather 

by whom, than to whom, or about what, 

they are fent. So the firft angel, that we read 

of, to have been fent to a particular perfon, 

was employed to Hagar, a wandering and Gen. xxi. 
fugitive female flave, ready to perifh for thi.ft!7. Se. 
in a wildernefs, to direét her to a well of 

water, and tell her fomewhat, that concerned 

her child : and another angel is reprefented 

as taking the part of an afs again a falfe num yyii 
prophet; nay, of this glorious order of crea- 33. a 
tures in general the fcripture tells us, that 
they are all miniftring fpirits, fent forth to 
minifter for them, who fhall be heirs of falva- 
l10n. 

Txoucu the angels are creatures fo glori- 
ous in their apparitions here below, that they 
ufe to ftrike amazement and veneration, if 
not terror, even into the excellent perfonsp,.. x. 9: 
they appear to, (as we may learn from dec. 
vers paffages of the fcripture, where we are pykej > 
told, that their prefence was accompanied with 
a furprizing {fplendor, and one of them is re- 
prefented in the apocalypfe, as znlightening the Rey, xviii 
earth with his glory ; and though their mul-:. 
titude be fo great, that fometimes the myriads 
of them, and fometimes the legions, are 
mentioned, and elfewhere we are told of 
thoufand tboufands, and ten thoufand times ten 
thoufand of them: yet thefe celeftial courtiers, 
that, in comparifon of us men, are fo glorious, 
as well as intelligent and fpotlefs, when they 
appear in multitudes about the throne of 
God, (according to that vifion of the pro- 
phet, who told the two Kings of Fudab and 
Lfrael, that he faw the Lord fitting on bis , xinos 
throne ; and all the hofts of heaven ftanding by yxii. x 9. 
him on bis right hand and on bis left,) they pan. vii 
ftand not to gaze, but, as the prophet Daniel so, 
exprefsly fays, to minifter, And in Jfaiah’stp, vi. 2, 
vifion, the feraphim themdfelves ‘are repre- 
fented, as covering their faces before their 
great maker feated on his elevated throne, 
And we may eafily guefs, that their employ- 
ment is moft humbly to adore and celebrate 
fuch dazzling majefty, by what we are told 
of their crying one to another, Holy, holy, holy, 
is the Lord of hots, the whole earth is full of 
his glory. This profound refpect of the an- 
gels is not to be marvelled at ; fince, where 
efteem fprings not from ignorance but know- 
ledge, the greater the ability and opportuni- 
ties are of having the knowledge clear and 
heightened, the greater veneration muft be 
produced in an intelligent being for the ad- 
mired objeét, whofe perfections are fuch, 
that even an angelical intellect cannot fully 
reach them ; fince, asa line, by being never 
fo much extended in length, cannot grow a 
furface, fo neither can created perfections 
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be by any ideas fo ftretched, as to be ampli- 
fied into divine ones, (or ideas equal to them.) 
And indeed, fpeaking in general, the creatures 


‘are but umbratile (if I may fo fpeak) and 


arbitrary pictures of the great creator; of 
divers of whofe perfections though they 
have fome fignatures, yet they are but fuch, 
as rather give the intellect rifes and occafions 
to take notice of and contemplate the divine 
originals, than they afford true images of 
them: as a picture of a watch or man, or 
the name of either of them written with pen 
and ink, does not exhibite a true and perfect 
idea of a thing (whofe internal codnftitution 
a furface cannot fully reprefent) but only 
gives occafion to the mind to think of it, 
dnd to frame one. And what I have faid of 
the creatures in general, holds true of the an- 
gels themfelves, who by feveral prerogatives 
do indeed much furpafs the reft of their fel- 
Jow creatures, but yet are but creatures, and 
therefore of a nature infinitely inferior to 
God?’s ; as, though a thoufand isa far greater 
number than ten, and a million than a thou- 
fand, yet the latter as well as the two former 
is beyond computation diftant from a num- 
ber fuppofed to be infinite ; fince otherwife a 
finite number (that by which the leffer dif- 
fers from the greater} would be able by its 
acceffion to make a finite number become in- 
finite. Butto return to what I was faying of 
the angels: I thought fit to mention both 
the noblenefs of their nature, the fplendid- 
nefs of their apparitions, and the profound 
veneration and ardent devotion, which they 
paid to their creator, becaufe we are wont to 
eftimate remote things by comparifon ; as 
modern philofophers tell us, that we judge 
the nfing or fétting fun and moon to be 
greater and more diftant from ys, than when 
they are nearer the meridian; becaufe, when 
they are in the horizon, we confider them as 


_ placed beyond mountains, or long tracts of 
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land or fea, that we know to be great ob- 
jects, and look upon as remote ones, and 
yet fee them interpofed, ‘and confequently 
nearer than the celeftial globes. For thus, 
fince the {crjpture propofes the angels to our 
imitation, ‘the awful reverence paid to the 
fupreme Being by thofe excellent {pirits, who, 
as St. Peter tells us, are greater in power and 
might than we, ought to admonifh us of the 
ecftatic refpect we mortals owe him, and 
teach us, that whenfoever we fpeak either to 
God or of him, we ought to be inwardly af- 
fected (and in our outward expreffions a pear 
to be fo) with the Gaine tumble diftance 
there is between a moft perfect and ampipo- 
tent creator, and a mere impotent creature, 
as well as between a moft holy God, and a 
moft finful man. | | 
[30. Ir the conjectures formerly propofed 
about worlds differing from ours may paf{s for 
probable, then it will be fo too, that God in 
thefe other fyftems may have framed a multi- 
tude of creatures, whofe fabric and motions, 
and confequently whofe. praperties and opexa- 
tions, ate be very differing from what is 
ufuglly met with in our. world, And the va- 


rious contrivances, wherein thofe differences 
confift, will be fo many peculiar inftances, as 
well as productions, of the manifold wifdom of 
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the great former of all things ; or (as the ori- fer. li. 19. 


ginal expreffion yotfer hackol will bear,) Maz- 
ker of the whole. ( univerfe.) But to add 
fomething now of nearer affinity to what was 
laft faid about God’s government of fpirits, 
how much will this architectonic wifdom 
(if I may fo call it) exerted in framing and 
regulating an innumerable company of dif- 
fering creatures, be recommended ; if the 
other worlds or vortexes we not long fince 
{poke of, and the invifible part of ours, (as we 
may call the air and ether) be peopled with 
intelligent, though not vifible, inhabitants ? 
For, though the fcripture feems not to fpeak 
exprefly of any more forts of fpirits, than 
thofe good ones, that retain the name of (the 
whole genus) angels, and the apoftates, that 
are commonly called devils, becaufe thefe are 
the two forts of fpirits, that it moft concerns 
us men to be informed of ; yet the fcrip- 
ture, that in the hiftory of the creation does 
not clearly fo much as mention the production 
of angels, and elfewhere reprefents them, as 
well the bad as the good, of very differing 


- orders, (as faras wecan guefs by the feveral Eph. vi. 


names it gives them ;) the fcripture, I fay, and xii. 
does not deny, that there are any other forts ot compared 


fpirits, than thofe it exprefly takes notice of 
o that, without any affront to it, we may ad- 
mit there are fuch, if any probable arguments 
of it be fuggefted to us, either by reafon or 
experience. And it feems not very likely, 
that while our terraqueous globe, and our 
air, are frequented by multitudes of fpirits, 
all the celeftial globes, (very many of which 
do vaftly exceed ours in bulk) and all the 
ztherial or fluid part of the world, (in com- 
parifon of which, all the globes, the celeftial 
and terreftrial put together, are inconfider- 
able for bulk) fhould, be quite deftitute of 
inhabitants, I haye not time to fet down the 
opinions of the antient as well Eaftern as Gre- 
clan writers, efpecially the Pythagoreans and 
Platonifts, to whofe mafter this fentence is 
afcribed concerning the multitudes of daemons, 
(a name by them not confined to evil fpirits) 
that lived in the tuperior part of the world, 
Axipoves aviv re. I will not prefume to be 
pofitive in declaring the fenfe of thofe two 
expreffions, which the fcripture employs, 
where fpeaking of the head of the fatanical 
kingdom, it calls him the prince of the power 
of the air, (and the word air is, among the 
ebrews taken in a great latitude, and feve- 
ral times ufed for the word heaven) and 
where {peaking of the grand adverfaries of 
the go pel, it ftyles the piritual wickednelfes, 
or rather (as the Syriac reads it, /pirits of 
wickednefs, that is) wicked fpirits, not in high 
places, as our tranflators have it, but in hea- 
venly, But though, as I was faying, J will 
not be pofitive in giving thefe two texts fuch 
a fenfe, as may make them direct arguments 
for my. conjecture; yet it feems, that if they 
do not require, at leaft they may well bear, 
an interpretation fuitable to my prefent pur- 
pofe. 
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pref. And whatever become of the afferti- 
ons of heathen philofophers and poets, it is 
very confiderable what is noted by the excel- 
lent Grezias, (who quotes feveral Hebrew 
authors for it) that it was the opinion of the 
‘j:ers, that all places from earth to heaven, 
even the ftarry heaven, are full of fpirits. 
If this be fo, the wifdom and power of God 
mut reach much farther, than we are com- 
menly aware of ; fince he has ercated, and 
does govern, fuch an ineftimable multitude of 
fpiritual beings, of various kinds, each of 
them endowed with an intellect and will of 
its own; efpecially fince, for aught we know, 
many or moft of them, and perhaps fome 
whole orders of them, are yct in a probatio- 
nal ftate, wherein they have free-will allowed 
them ; as Adam and Eve were in Eden, and 
all the angels were, before fome of them (as 
the fcripture fpeaks) left their firft eftate and 
their own manfion. And if to thefe angeli- 
cal communities we add thofe others of chil- 
dren, idiots, and mad-men; of whom, 
though all be in a fenfe rational creatures, yet 
the firft community have not attained the 
full ufe of reafon, for want of age, and the 
two others cannot exercife that faculty, for 
want of rightly difpofed organs ; the wifdom 
and power of God in the divine government 
of fuch various and numerous communities 
of intelle&tual creatures will, to a confider- 
ing man, appear the more illuftrious and 
wonderful. ] 

31. Tue diftance betwixt the infinite crea- 
tor and the creatures, which are but the. li- 
mited and arbitrary productions of his power 
and will, is fo vaft, that all the divine attri- 
butes or perfections do by unmeafurable in- 
tervals tranfcend thofe faint refemblances of 
them, that he has, been pleafed to impreis, 
either upon other creatures, or upon us men, 
God’s nature is fo peculiar and excellent, that 
there arequalities,which, though high virtues in 
men, cannot belong to God, or be afcribed to 
him without derogation ;_ ftch as are tempe- 
rance, valour, humility, and divers others : 
which is the lefs to be wondered at, becaule 
there are fome virtues (as chaftity, faith, pa- 
tience, liberality) that belong to man him- 
felf, only in his mortal and infirm condition, 
But whatever excellencies there be, that are 
fimply and abfolutely fuch, and fo may, with- 
out difparagement to his matchlefs nature, 
be afcribed to God, fuch as are eternity, in- 
dependency, life, underftanding, will, &e. 
we may be fure, that he poffeffes them ; fince 
he is the original author of all the degrees or 


_refemblances we men have of any of them, 


Pfal. xciv.: 
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And the Pfalmift’s ratiocination is good, He 
that planted the ear, fhall he not bear? He 
that formed the eye, foall not be fee? He that 
teacheth man knowledge, fhall not be know ? 
fince all the perfections communicated to, or 
to be found in the creatures, (whether men, 
angels, or any other) being emanations of the 
divine excellencies, do as much belong to 
God, as in a bright day all the luminous 
beams, that are to be found in the air, be- 
long to the fun; (in whom they are united, 
2 


and from whom they all proceeded.) The 
vaft difference then between the perfections of 
the great creator, and thofe, that are analo- 
gous to them in the creatures, reaches to all 
the perfections, that are, though in very dif- 
fering manners, to be found in both ; but 
yet the human underftanding, as it values it- 
felf upon nothing more than wifdom and 
knowledge, fo there is nothing, that it 
efteems and reverences more in other beings, 
and is lefs willing to acknowledge itfelf fur- 
paffed in: for which reafon, as I have in the 
foregoing part of this paper inculcated by 
more than one way, the great fuperiority of 
God’s intellect to man’s; fo I think it not 
improper to profecute the fame defign, by 
mentioning to you fome few particulars, 
whereby that fuperiority may manifeftly ap- 
pear. We may then confider, that befides 
God knows an innumerable company of things, 
that we are altogether unacquainted with, 
fince he cannot but know all the creatures hé 
has made, whether vifible or invifible, cor- 
poreal or immaterial, and what he has en- 
abled them to do, according to that of St, 


James, Known unto God are all bis works from 4 Bese 
he xg 


the. beginning of the world; nay, fince 
cannot but know the extent of his own infinite 
power, he cannot but know numberlefs things 
as poffible, that he has not yet made, nor per- 
haps ever will pleafe to make. But to con- 
fine myfelf to things actually exiftent, be- 
fides his corporea] and immaterial creatures, 
and their faculties or powers, whereof we have 
fome kind of notice, and befides perhaps 
multitudes of other things, whereof we have 
no particular idea or conjecture ; he knows 
thofe things whereof we men have alfo fome 
knowledge, in a manner or degree peculiar 
to himfelf : as what we know but in part, 
he knows clearly, and what we know but by 
fallible mediums, he knows moft certainly. 
32. But the great prerogative of God’s 
knowledge is, that he perfectly knows him- 
felf ; that knowledge being not only too won- 
derful for a man (as even an infpired perfon 
confeffes touching himfelf) but beyond the 
reach of an angelical intellect ; fince fully to 
comprehend the infinite nature of God, no 
lefs than an infinite underftanding is requifite. 
And for the works of God, even thofe, that 
are purely corporeal, (which are therefore the 
meaneft) our knowledge of thefe is incompa- 
rably inferior to his: for though fome mo- 
dern philofophers have made ingenious at- 
tempts to explain the nature of things corpo- 
real, yet their explications generally fuppofe 
the prefent fabric of the world, and the laws 
of motion that are fettled in it; but God 
knows particularly, both why and how the 
univerfa] matter was firft contrived into this 
admirable univerfe, rather than a world of 
any other of the numberlefs conftructions he 
could have given it; and both why thofe 
laws of motion, rather than others, were efta- 
blifhed ; and how fenfelefs matter, to whofe 
nature motion does not at all belong, comes 
to be both put into motion, and qualified to 
transfer it according to determinate rules, 
which 
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wiich itfelf cannot underftand. But when 
w2 come to confider the particular and more 
elaborate works of nature; fuch as the feeds 
or czas of living creatures, or the texture of 
quickiilver, poifons, antidotes, &c, the in- 
genious confefs their ignorance, (about the 
manner of their production and operations) 
and the confident betray theirs, But it 1s 
like we men know ourfelves better, than what 
is without us; but how ignorant we are at 
home, if the endlefs difputes of <Ariffotle 
and his commentators and other philofophers 
about the human foul, and of phylicians and 
anatomifts about the mechaniim and theory 
ot the human body, were not fufficient to 
iis Title Manifeft it, it were eafy to be fhewn (as 
ofthis Pa-it is in ancther paper) by the very conditi- 
per is, T4eorns of the union of the foul and body; 
ee which being fettled at firft by God’s arbi- 
a ee trary inftitution, and having nothing in all 
Lidge mani-nature parallel cto them, the manner and 
Fyied by is seems of that ftrange union is a riddle to 
one Uiget, philcfophcrs, but muft needs be clearly 
lenown to him, that alone did inititute it, 
and, (all the while it lafts) does preferve it. 
And there are {everal advantages of the di- 
vine knowledge above that of man, that 
are not here to be prctermitted; for firft, 
we men can perccive and fuMiciently attend 
but to few things at once; according to the 
known faying, 


° 


Pluribus intentus 


Anp it is recorded as a wonder of fome 
great mcn among the ancients, that they 
could dictate to two or three fecretaries at 
once. But God’s knowledge reaches at once 
to all, that he can know; his penetrating eyes 
pierce quite thorough the whole creation 
at one look ; and, as an infpired penman de- 


Heb. iv. Clares, there is no creciure, that is not manifeft 
13. in his fight, but all things ere naked, and (if 
relow ye LI may fo render the greek word) extraverted 
azune. fo bis eyes. We always fees incomparably 


more objects at one view, than the fun him- 
felf endued with fight could do; for God 
beholds at once all, that every one of his crea- 
tures, (whether vifible or invifible to us) in 
the vaft univerfe, either does or thinks. Next, 
the knowlenge of God 1s not a progreffive 
or dilcurfive thing, like that acquired by our 
ratiocinations, but an intuitive knowledge; 
fince, though we men, by reafon of the limit- 
ednefs and imperfections of our underftand- 
ings, are fain to make the notice we have 
of one thing a ftep and help to acquire that 
of ancther, which to us is lefs known; as 
may eafily be obferved even in the forms of 
fyllogifms; yet God, whofe knowledge as 
well as his other attributes are infinitely per- 
fect, necds not know any one thing by the 
help of another; but knows every thing in it- 
felf (as being the author of it;) and all things 
being equally known to him, he can, by look- 
ing, if I may fo fpeak, into himfelf, fee 
there, as in a divine and univerfal looking- 
clats, every thing, that is knowable, moft dif- 
tinétly, and yet all at once. Thirdly, God 
Vout. IV. 


ainor eft ad fingula fenfus. 


knows men’s moft fecret thoughts and inten- 
tions : whence he is called Kzefayesus, and 
the fearcher of all hearts, that undexrftardeth all * cree 
the imaginations of the thoughts. Nay he Plulms * 
knows men’s thoughts afar of, and evencxxxix. 2. 
never vented thoughts, which the man him- 
{elf may not know: for not only St, Fobn + Joh. iii 
fays, that if our heart condemns us, God is 20 
greater than our heart, aid kuows all things 5 
but God enabled Denied to declare to Nebu- Dan. ik 5. 
chadnezzar the whole feries of the prophe- 3** 
tick dream, whereof that monarch?s own me- 
mory could not retrieve any part. And here 
give me leave to obferve, (what perchance 
you have not minded) that even of a thing, 
that happens to a man’s felf, and is of a na- 
ture capable to make the moft vived impreffi- 
ons on him, God’s knowledge may furpafs 
hiss fince St. Paw! {peaking of his being 
caught up into paradife,- after having twice 
faid, whether in the body I canuot tell, or whe- » Cor. xii. 
ther out of the body, I cannot tell, he both 253. 4 
times fubjoins, that God knows. Our know- 
ledge of ourfelves, as well as that of thofe c- 
tacr creatures, that are without us, being fo 
detective, the confidence of fome, that dare 
pretend to know God fully by the light of 
their natural reafon, will not hinder me from 
taking hence a rife to afk this fhort queftion ; 
Flow imperfe muft mere philofophers knowledge 
of God’s nature be, fince they know him but by 
bis works, and know bis works themfelves but 
very imperfectly ? The otherand fourth con{pi- » 
cuous prerogative of the divine knowledge 
is the prefcience of future contingents, that 
depend upon the determinations and aétions 
of free agents: for we men are fo far from 
being able to ftretch our knowledge to the 
difcovery of that fort of events, that the 
greateft clerks have try’d their wits in vain to 
difcover, how God himfelf can foreknow 
them; and therefore too many, even among, 
Chriftians, deny, that he can, though by di- 
vers accomplifhed predictions recorded in 
fcripture it manifectly appears, that he does, 
33. Wuen I confider the tranfcendant ex- 

cellency, and the numerous prerogatives of 
the Deity, I cannot without wonder, as well 
as trouble, obferve, that rational men pro- 
feffing Chriftianity, and many of them ftudi- 
ous too, fhould wilfully, and perhaps con- 
temptuoufly, neglect to acquire or refleét on’ 
thofe notices, that are apt to increafe their 
knowledge of God, and confequently their 
veneration for him. To alpire to a farther 
knowledge of God, that we may the better 
adore him, is a great part both of man’s du- 
ty and hishappinefs. God, who has put into 
men an innate defire of knowledge, anda fa- 
culty to diftinguifh the degrees of excellency 
in differing notices, and to relifh thofe moft, 
that beft deferve it, and has made it his duty 
to fearch and inquire after God, and to love 
him above all things, would not have done 
this, if he had not known, that thofe, that 
make a right ufe of their faculties, muft find 
him to be the nobleft objeét of the underftand- 
ing, and that, which moft merits their won- 
der and. veneration. And, indeed, what ‘can 
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be more fuitable to a rational creature, than 
to employ reafon to contemplate that divine 
being, which is both the author of its reafon, 
and the nobleft object, about which it can 
poffibly be employed? The knowledge of 
fome dead language, or fome old rufty me- 
dal, or the. opinions and cuftoms of fome 
nations or feéts, that did not perhaps reafon 
nor live any better, than we do now, are 
thought worthy of curiofity, and even of the 
laborious induftry of learned men; and the 
itudy of things merely corporeal gains men 
the honourable title of philofophers. But 
whatever thefe objects of inquiry be in them- 
felves, it is certain the greateft difcoveries 
we can make of them are but trifles, in com- 
parifon of the excellency of the knowledge 
of God, which does as much furpafs that of 
his works, as he himfelf does them. And 
it is the prerogative of his nature, to be in- 
finitely above all that he has made ; whether 
we contemplate the works of nature, or thofe 
of art, whereof the former are, under another 
name, his more immediate works; and the 
others the effects of one of his works; and 
by confequence are originally his, though 
produced by the intervention of man. And 


whereof I readily acknowledge not to be- 
long to us; but I think there is a great dif- 
ference between contemplating God out of a 
faucy curiofity, merely to know fomewhat, 
that 1s not common of him, and doing it’ 
out of an humble defire, by a farther know- 
ledge of him, to heighten our reverence and 
devotion towards him. [t is an effeét of 
arrogance to endeavour, or fo much as hope, 
to comprehend the divine perfections fo, as 
to leave nothing in them unknown to the in- 
quirer : but to afpire to know them farther 
and farther, that they may proportionably 
appear more and more admirable and love- 
ly in our eyes, is not only an excufable, but 
a laudable curiofity. The {cripture in one 
place exhorts us fo grow not only iz grace, ; 
but in the knowledge of Cbhrift; and in ano- 
ther, to add to our virtue knowledge; and when 
Mofes begged to be bleffed with a nearer 


part of his requeft was refufed, becaufe the 
grant of it was upfuitable to his mortal ftate, 
and perhaps muft have proved fatal to him, 
whilft he was in it; yet God vouchfafed fo 
gracious a return to his petition, as fhews 
he was not difpleafed with the fupplicant ; 


91d, 
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: : Exodus 
and more particular view of God, though xxxiii, 18. 


though it be moft true, that on the cor- 
poreal world God has ‘been pleafed to ftamp 
fuch imprefles of his power, wifdom and 


no action or fuffering of his having procu- Exodus 
red for him fo glorious a view, as was then ***iv. 55 


~) 


vouchiafed to his holy curiofity. And thar®> &* 


goodnefs, as have juftly exacted the admi- 
ration even of philofophers, yet the great 
author of the world is himfelf incomparably 
fuperior to all his workmanfhip, infomuch, 
that though he could have made, and 
always will be able to make, creatures more 
perfect, than thofe he has made, by incompu- 
table degrees of perfection ; yet the preroga- 
tive of his nature will keep him neceffarily 
fuperior to the excellenteft creatures he can 
make, fince the very condition of a creature 
hinders it from being (to name now no other 
of the divine attributes) felf exiftent and in- 
dependent. It is therefore methinks a fad 
thing, that we men fhould grudge to fpend 
now and then a few hours in the contempla- 
tion and internal worfhip of that moft glori- 
us and perfect being, that continually em- 
ploys the devotion of Angels themfelves. 


we may afpire to great degrees of knowledge, 
even at thofe fupernacural objects, that we 
cannot adequately know, we may learn 
from St. Panl, who prays, that his Ephefians, 
as all true Chriftians, may be able to com- ;$ 
prehend what is the breadth and length and — 
depth and height, and to know the love of 
Chrift, which, fays he in the very next words, 
paffeth knowledge. Suppofing it then law- 
full to contemplate God, not with defign 
to pry into his decrees and purpofes, nor to 
dogmatize in points controverted among 
the learned about his nature and attributes, 
but to excite in ourfelves the fentiments, 
which his indifputable perfetions are | by 
a more attentive view qualified to produce ; 
I confider, that the devout contemplation of 
God, befides other great advantages, that it 
brings the mind, infomuch that the human 


Eph. iii. 


This I judge probable from hence, that thofe 
bleffed fpirits are reprefented in the {cripture, 
as celebrating with joyfull fongs and acclama- 


underftanding, like Mofes in the mount, Exons 
does by an affiduous converfe with God ac- xxxiv. 29, 
quire a lafting luminoufnefs ; befides this, 3% & 


tions the nativity of the world ; and I think 
they may well be fuppofed to have an ar- 
dent defire to obtain a farther knowledge 
of God himfelf; fince, as an Apoftle affures 
us, they earneftly defire to look into the 
truths contained in the gofpel, and the dif- 
penfations of God towards frail and mortal 
men, 

34. I know I may be told, that /crutator 
majefatis, Fc. and that it is a dangerous 
thing to be inquifitive about the nature of 
God: but not to urge, that the Latin fen- 
tence is taken but out of an apocryphal book, 
I anfwer, that the fecret things of God, that 
are to be left to himfelf, feem to be his un- 
revealed purpofes and decrees, and his moft 
abftrufe effence or fubftance, the {crutiny 


I fay, and the improving influence, that this 
happy converfation may have upon the gra- 
ces and virtues of the mind, I take it to be 
one of the moft delightful exercifes, that the 
foul is capable of on this fide Heaven, Ie 
is generally acknowledged, that admiration 
is one of the moft pleafing affections of the 
mind, which fometimes, when the object de- 
ferves it, is fo poffeft thereby, as to forget 
all other things, or leave them unregarded ; 
as it often happens in mafks, and other pom- 
pous and furprizing fhews or fpectacles ; and 
as, upon a better ground, it happened to St, 
Peter, when being ravifhed with the glori- 
ous transfiguration of his and our mafter up- 
on mount Zabor, he exclaimed, that it was 
good for them to be there, and talked of 
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building tabernacles for thofe, that had hea- 
venly manfions, being fo tranfported with 
the ravifhing fight, that the evangelift ex- 
prefly notes, that be knew not what be faid. 
Now, the pleafure, that admiration gives, 
being ufually proportionate to the uncommon 
nature and indearing circumftances of the 
thing admired, how can any admiration af- 
ford fuch a contentment, as that, which has 
God himfelf for its objeét, and in him the 
moft fingular and the moft excellent of all 
Beings? The wonder produced in us by an 
humble and attentive contemplation of God 
has two main advantages, above the admi- 
ration we have for any of his works, or of 
our own. For firft, when we admire corpo- 
real things, how noble and precious foever 
they be, as ftars and gems, the contentment, 
that accompanies our wonder, is allayed by a 
kind of fecret reproach grounded on that 
very wonder ; fince it argues a great imper- 
fe€tion in our underftandings, to be pofed 
by things, that are but creatures, as well as 
we, and, which is worfe, of a nature very 
much inferior to ours : whereas it is no dif- 
paragement at all for a human, and confe- 
quently a finite intellect, to be poffefied with 
wonder, though it were heightened to amaze- 
ment or aftonifhment, by the contemplation 
of that moft glorious and infinitely perfect 
Being, which muft neceffarily exceed the ade- 
quate comprehenfion of any created intellect. 
But I confider, that there is afarther and much 
greater (which is the fecond) advantage of 
the admiration of God above that of other 
things ; for other objects having but a bound- 
ed nature, and commonly but fome one thing 
fit to be wondered at, our admiration of 
them is feldom lafting, but, after a little fami- 
liarity with them, firft languifhes and then 
ceafes: but God is an object, whofe nature 
is fo very fingular, and whofe perfections are 
fo immenfe, that no affiduity of confidering 
him can make him ceafe to be admirable, 
but the more knowledge we obtain of him, 
the more reafon we find to admire him; fo 
that there may be a perpetual viciffitude of 
our happy acquefts of farther degrees of 
knowledge, and our eager defires of new 
ones. Becaufe we give him but one name, 
we are apt to look upon him, as but one ob- 
ject of {peculation; but though God be in- 
deed but one in effence or nature, yet fuch 1s 
his immenfity, and, if I may fo fpeak, fe- 
cundity, that he is unfpeakably various in the 
capacity of an object. ‘Thus heaven goes 
under one name, but contains fo many fixed 
{tars and planets, and: they, by their diver- 
fity of motions, exhibit fo many phéenomena, 
that though they have employed the curio- 
fity of aftronomers for many ages, yet our 
times have, in the celeftial part of the world, 
made difcoveries as confiderable, if not as 
numerous, as all thofe of the antients ; and 
as our optick glaffes have detected many 
fixed ftars, and divers planets, that were un- 
known to former times, fo our navigators, 
by their voyages beyond the line, have dif- 
covered divers whole conftellations in the 


fouthern hemifphere : fo that though heaven 
be an object; thac has been perpetually and 
con{picuoufly expofed tn men’s view and cu- 
riofity for fome thoufands of years, yet it 
{till affords new fubyects for their wonder ; 
and I fearce doubt, but by the farther im- 
provements of telefcopes pofterity will have 
its curiofity gratified by the difcovery both of 
new conftellations, and of new ftars in thofe,; 
that are known to us already. We need not 
therefore fear our admiration of God fhould 
expire, for want of objects fit to keep it up. 
That boundlefs ocean contains a variety ot 
excellent objects, that is as little to be ex- 
haufted, as the creatures, that live in our fub- 
lunary ocean, or lie on the fhores, that limit 
it, can be numbered. ‘To the wonderful ex- 
cellency of God may be juftly applied that 
notion, which 4riffotle lays down as a kind 
of definition of infinite; ‘namely, that it is 
that, of which how much foever one takes, 
there ftill remains more to be taken. If the 
intelleé&t fhould for ever make a farther and 
farther progrefs in the knowledge of the won- 
ders of the divine nature, attributes and difpen- 
fations ; yet it may {till make difcoveries of frefh 
things worthy to be admired: as in an in- 
finite feries, or row of afcending numbers, 
though you may ftill advance to greater and 
greater numbers, yet all that you can do by 
that progrefs, is to go farther and farther 
from the firft and leaft term of the progref- 
fion, (which in our cafe anfwers to the fmall- 
eft degree of our knowledge of God) with- 
out ever reaching, or, which may feem ftrange, 
but is true, fo much as approaching to an in- 
finite number, (in cafe there were any fuch) 
or even to the greateft of all numbers; as 
will be acknowledged by thofe, that have 
looked into the properties of progreffions iz 
infinitum. 

35. THe two advantages I come from 
mentioning, which the admiration of God 
has, in point of delightfulnefs, joined to the 
other advantages of our contemplation of 
him, have, I hope, perfuaded you, that they 
are very much wanting to themfelves, as well 
as to the duty they owe their Maker, that 
refufe or neglect to give their thoughts fo' 
pleafing, as well as noble an employment. 
And Iam apt to think, upon this account 
in particular, that reafon is a greater bleffing 
to other men, than to atheifts, who, whilit ° 
they are fuch, cannot employ it about God, 
but with difbelief or terrror ; and that on 
this very fcore Epicurus was far lefs happy 
than Plate ; fince whereas the latter was often- 
times, as it were, fwallowed up in contem- 
plation of the Deity, the former had no 
fuch glorious object to poffefs him with an 
equally rational and delighful admiration, 

36. But now, (to apply this to the fcopc 
of this whole difcourfe) though fo pure and 
fpiritual a pleafure is a very allowable at- 
traétive to elevate our thoughts to the 
moft glorious and amiable of objects; yet it 
ought to be both the defign and the effect of 
our admiration of God, to produce in us 
lefs unworthy ideas, and more ical 
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and reverent thoughts of that wonderful and 
unparalleled Being; of whom the more we 
difcover, the more we difcern him to be fu- 
perior to all his works, and particularly to 
ourfelves, who are not of the higheit order 
of them, and who, as mere men, are fcarce 
in any thing more noble, than in the capacity 
and permiffion of knowing, admiring and 
adoring God ; which he that thinks a mean 
and melancholy employment, might be to 
feek for happinefS in heaven itlelt, if fo un- 
qualified a foul could be admitted there. The 
cenuine cfvét of a nearer or more attentive 
view of infinite excellency is a deep fenfe 


af cur own great inferiority to it, and of the 


great: veneration an fear we owe (to fpcak 
in a icripture phrafe) to this glorious and 
fearful name, (that is, object) The Lerd our 
God. And accordingly, when God had {pc- 
ken to Yoh out of the whirlwind, and de- 
clared fomewhat to him of the divine great- 
nefs, this holy philofopher much alters his 
tyle, and contciles, that in his former dif- 
courles of God, he had uttered what be ua- 
devfood net, things too wonderful for bim, 
cbich he knew not: and having thereupon 
implored inftruétion from God, he declares 
how fit a nearer knowledge of him 1s to 
make a man have low thoughts of himfelf; L 
have leard of thee, ({ays he to his Maker) 
by the bearing of the ear, but now mine eye 
feeth thee: wherefore (infers he) I abbor 
mvfelf, and repent in duft and afpes. 

I know you may look upon a good part 
of this excurfion as a digreffion ; but if it be, 
it will quickly be forgiven, if you will par- 
don me for it, as eafily as I can pardon my- 
felf for finding myfelf in David's cafe, when 
he faid, my heart was bot within me, while I 
was mufing the fire burned, as he faid, then 
fpake I with my tongue: 10 1 was content to 
let my pen run cn in fo pleafant and noble a 
theme, and endcavour to excite, at leaft in 
mylelf, fuch a well grounded admiration of 
God, as may perhaps be a part of my rea/fon- 
able fervice to him, or rational worfhip of 
him. God is pleafed to declare, that he that 
offers (or, as it is in the original, facrifices) 
praife, glerifies him, and the icrrpture ex- 
prefly ftyles our devotion facrifices of praife. 
And we may well fuppofe, that if the calves 
of cur lips, as our celebrations of God_are 
fomewhere called, are encouraged by God, 


thofe mental offerings, that confift in high 


and honourable thoughts of him, and in low- 
ly humble fentiments of ourfelves, in the 
view of his excellency, will not be lefs ac- 
ceptable to him; fuch reverence and devout 
fear (to {peak with the infpired writer to the 
Hebrews) being indeed a kind of adoring 
God in foirit and in truth, and he that is to 
employed, may, with contentment, compare 
his condition to that of Zacharias, when it 


Luke i, g. was faid of him, that is lot was to burn incen{e, 


‘of the legal facrifices. 


to offer up to God the nobleft and pureft fort 
But, that I may not 
too far digrefs, I fhall only add, that I think 
myfelf very worthily, as well as delightfully 
employed, when I am feeking after, and 


bringing together, what helps I can, to great- 
en, as much.as I am able, thofe fentiments 
of wonder and veneration for God, that lam 
fure can never be great enough; efpecially 
fince the more we know and adore that in- 
finite excellency and exuberant fountain of 
goodnefs, the more influence and advantages 
we derive from it: agreeably to which, God 
is introduced in the fcripture, faying cf one 
of his adoyers, to whom, in the fame pfaim, 
many other bleffings are alfo promited, de- 
caufe be bas fet bis love upou me, therefore vill 
I deliver him: [ will fet him on bigh, becaufe 16. 
Le bas rnown wy name, 

We have generally, through incogitancy, 
orvice, or prejudices, or the majefty and ab- 
ftrufenefs of the iubiect, fo great an indif- 
pofition to excite and cherifh in ourfelves an 
awful veneration tor God, and a ftudicus 
contemplation of his adorable attributes, that 
it feemed no more than needful to employ 
variety of arguments, drawn from different 
topicks, to engage our own and other men’s 
minds, and repeated inculcations to preis 
them to an exercife, which they neither are, 
nor are willing to be acquainted with. This 
confideration will, I hope, be my apology, 
if, in the prefent tract, I lay hold on feveral 
occafions, and make ule of diverfities of dif- 
courfe, to recommend a duty, that does very 
much both merit, and need to be not only 
propofed but inculcated ; and yet I will nor 
any farther lengthen this foregoing excur- 
fion, (as I hope you will think it, rather 
than a mere digreffion,) nor any longer for- 
get, that when J begun it, I was difcourfing 
of the great caution and profound refpect, 
with which we ought to fpeak of God. 

37. Ir were tedious to infift on all the ar- 
guments, that may be brought of the im- 
menfe inferiority of man’s intellect to God?s ; 
and therefore I fhall here content mytelf to 
illuftrate fome part of it, by a fimile bor- 
rowed from the juperior and inferior lumina- 
ries of heaven; human realon, in compa- 
rifon of the divine intellect, being but like 
the moon in reference to the fun, For as 
the moon, at beit, is but a fmall ftar in com- 
parifon of the fun, and has but a dim light, 
and that too but borrowed ; and has her 
wane, as well as her full, and is often fubject 
to eclipfes, and always blemifhed with dark 
fpots: fo the light of human reafon is but 
very {mall and dim, in comparifon of his 
knowledge, that is truly called in fcripture 


the Fountain, as the Father, of light; and Pfilin 
this light itfelt, which fhines in the human sxxvi. 9. 


intellect, is derived from the irradiation it re- 


ceives from God, in whofe light it is, that qe Jam. ivr, 


And this, as it is but a commu-!!"" 
XXXVL Gg. 


fee light. 
nicated light, is fubject to be encreafed, im- 
paired, and oftentimes to be almoft totally 
eclipfed, either by the darkening fumes of 
lufts or paffions, or che fufpenfion of the pro- 
voked donor’s beams, and, in its beft ftate, 
is always blemifhed with imperfections, that 
make it uncapable of an entire and uniform 
illumination. 


Upon 
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Upon thefe and divers other confidera- 
tions I, for my part, think it becomes us 
men to ufe an awful circumfpection, not 
only when we make philofophical inquiries 
or {cholaftic difputes about God, that 1s, 
when we prefume to difcourfe of him; but 
when we folemnly defign to praife him ; for 
it is one thing to fay true things of God, and 
another to fay things worthy of God. Our 
ideas of him may be the beft we are able to 
frame, and yet may far better exprefs the 
greatnefs of our vencration for him, than 
the immenfity of his perfections: and even 
thofe notions of them, that may be worthy 
of the moft intelligent of men, will fall 
extremely thort of being worthy of the in- 
comprehenfible God. The brighteft and leaft 
unlike idea we can frame of God, 1s infinitely 
more inferior in reference to him, than a par- 
helion is in reference to the fun: for, though 
that meteor appear a fplendid and fublime 
thing, and have fo much refemblance to the 
fun (without whofe own beams it is not pro- 
duced) as to be readily perceived to be his 
image, exclufively to that of any other: yet 
refiding ina cloud, whofe ftation is near the 
earth, itis by an immenfe diftance beneath the 
fun, and is no lefs inferior to him in big- 
nefs and in fplendor, as well as in many 
other attributes. He has, in my opinion, 
the trueft veneration for God, not who can 
fet forth his excellencies.and prerogatives in 
the moft high and pompous expreffions; but 
he, who willingly has a deep and real fenfe of 
the unmeafurable inferiority of himfelf, and 
his beft ideas, to the unbounded and unpa- 
ralleled perfections of his Maker. And here 
indignation prompts me to this reflection, 
that if [fince] even our hymns and praifes 
of God, the fupreme Being, deferve our 
blufhes, and need his pardon, what confu- 
fion will one day cover the faces of thofe, 
that do not only fpeak flightly and carelefly, 
but often times contemptuoufly, and perhaps 
drollingly, of that fupreme and infinitely per- 
feét Being, to whom they owe thofe very fa- 
culties, and that wit, which they fo ungrate- 
fully, as well as impioufly mifemploy ? And 
indeed, fuch tranfcendent excellencies, as the 
divine ones muft be, might juftly difcou- 
rage us from offering fo much as to celebrate 
them, if infinite goodnefs were not one of 
them, I fhall not therefore allow myfelf the 
prefumption of pretending to make, as it 
were, a panegyric of God, of whom it is 
very eafy to fpeak too much, though it be 
not poffible to fay enough; contenting my- 
felf with an humble adoration of perfections, 
whereof my utmoft praifes would rather ex- 
prefs my own weaknels than their excellency; 
fince of this ineffable objeét, the higheft 
things, that can be exprefied in words, muft 
therefore fall fhort, becaufe words cannot ex- 
prefs them: which affertion, though it be 
a paradox, yet I think it is not truly an hy- 

erbole; for we are not able to determine 
and reach, fo much as in our thonghts, the 
createft of all poffible numbers; fince we 
may conceive, that any one (whatfoever it 
Vou. IV. 


be) that can be pitched upon or affigned, 
may be doubled, trebled, or multiplied by 
fome other number, or may be but the root 
of a fquare or cubical number. By which 
inftance (that perhaps you have not met 
with) you may perceive, that any determi- 
nate conception, that we can have (for ex- 
ample) of God’s immenfity (to fpecify now 
no other of his attributes) muft therefore be 
fhort of it, becaufe it is a determined or 
bounded conception. It is fit therefore, that 
I fhould at length put limits to my difcourfe, 
fince none can be put to the extent or per- 
fections of my fubject. 


The CONCLUSION. 


THe refult of what hath been faid in the 
paft excurfion, will, Ihope, amount to a fuf- 
ficient juftification of what hath been faid at 
the beginning of this difcourfe about Thé 
high veneration our intelleéts owe to God. For 
fince we may well think in general, that he 
hath divers attributes and perfections, of 
which we have no knowledge or fufpicion in 
particular; and fince of thofe attributes of 
his, that are the moft manifeft to us, as his 
power and wifdom, we have but a very dim 
and narrow knowledge, and may clearly 
perceive, that there is in thefe an unbounded 
extent of perfection, beyond all that we can 
evidently and diftinétly difcern of them ; 
how unfit muft fuch imperfeét creatures, as 
we are, be to talk haftily and confidently of 
God, as of an objet, that our contra¢ted un- 
derftandings grafp, as they are able (or pre- 
tend to be fo) to do other obj¢éts! And how 
deep afenfe ought we to have of our inefti- 
mable inferiority to a Being, in reference to 
whom, both our ignorance and our know- 
ledge ought to be the parents of devotion! 
fince our neceflary ignorance proceeds from 
the numerouinefs and incomprehenfiblenefs 
of his (many of them undifcovered) excel- 
lencies, and our knowledge qualifies us but 
to be the more intelligent admirers of his 
confpicuous perfections. 

Ir we duly and impartially confider thefe 
and the like things, we may clearly perceive, 
how great an effect and mark of ignorance, 
as well as prefumption, it is, for us mortals, 
to talk of God’s nature and the extent of his 
knowledge, as of things, that we are able to 
look through, and to meafure. Whereas 
we ought, whenever we fpeak of God and 
of his attributes, to ftand in great awe, left 
we be guilty of any mifapprehenfion or mif- 
reprefentation of him, that we might, by 
any warinefs and humility of ours, have a- 
voided; and left, by an over-weening opi- 
nion of ourfelves, we prefume, that we have 
a perfect, or, at leaft, a fufficient knowledge 
of every thing in God, whereof we have 
fome knowledge ; fince this, at the leaft, 
confifts in fuch notions, as are rather fuited 
to our limited faculties, than any way equal 
to his boundlefs perfections. . 

Tuat high order of intelleétual beings 
the angels, though their minds be fo ulumi-. 
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nated, and their knowledge fo extenfive; the 
angels themfelves, I fay, are in the fcripture 
afarmed to be defirous to pry into the myfte- 
ries of the gofpel: whence we may guefs, 
how far they are from penetrating to the bot- 
tom of what the fcripture calls she depths of 
God; and how much farther they are from 
comprehending the infinite nature of God. 


_And accordingly, when in the (formerly 


mentioned) majeftic vifion, that appeared to 
the prophet J/aich, they are. fet forth as at- 
tendants about the throne of God, they are 
reprefented covering their faces with their 
coings, as not able to fupport, or not pre- 
fuming to gaze on the dazling brightnefs of 
the divine majefty. And fhall we, poor fin- 


ful mortals, who are infinitely beneath him, 
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not only by the degeneracy and finfulnefs of 
our lives, but even by the imperfection and 
inferiority of our nature, prefume to talk 
forwardly or irreverently of the divine effence 
and perfeétions, without confidering the im- 
menfe diftance betwixt God and us: and 
how unable, as well as unworthy, we are to 
penetrate the receffes of that infcrutable, as 
well as adorable nature; and how much bet- 
ter it would become us, when we {peak of 
objects fo much above us, to imitate the puft 


humility of that infpired poet, that faidy pg, 
* Such knowlege is too wonderful for me ; it is ian 


high, I cannot attain unto it, and join in that 
feemingly, and yet but feemingly, lofty cele- 


bration of God, + That bis glorious name is } Neh. ix, 


exalted above all bleffing and prazfe. 5s 
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ET AVE often wondered, that, in fo in- 
quifitive an age as this, among thofe 


many learned men, that have with much 
freedom, as well as acutenefs, written of the 
works of nature, (as they call them) and 
fome of them of the principles too, I have 
not met with any, that has made it his bufi- 
nefS to write of nature herfelf. This will 
perhaps hereafter be thought fuch an omiffion, 
as if, giving an account of the political eftate 
of a kingdom, one fhould treat largely of the 
civil judges, military officers, and other fubor- 
dinate magiftrates, and of the particular ranks 
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and ordersof inferior fubjects and plebeians, but 
fhould be filent of the prerogatives and ways 
of adminiftration of the king ; or, (to ufea 
comparifon more fuitable to the fubject) as 
if one fhould particularly treat of the barrel, 
wheels, ftring, ballance, index, and_ other 
parts of a watch, without examining the na- 
ture of the fpring, that fets all thefe a mo- 
ving, When I fay this, I do not forget, that 
the word nature is every where to be met 
with in the writings of phyfiologers: but, 
though they frequently employ the word, 
they feem not to have much confidered what 

notion 


The 


notion ought to be framed of the thing, 
which they fuppofe and admire, and, upon 
occaficn, celebrate, but do not call in quef- 
tion or difcufs. Weighing therefore with 
‘myfelf, of what great moment the framing a 
right or a wrong idea of nature muft be, in 
reference both to the fpeculative and practi- 
cal part of phyfiology, I judged it very well 
worth the while, to make, with philofophi- 
cal freedom, a ferious inquiry into the vul- 
garly received notion of nature ; that, if it 
appeared well grounded, I might have the 
rational fatisfaction of not having acquiefced 
in it, till after a previous examen; if I 
fhould find it confufed and ambiguous, I 
might endeavour to remedy that inconveni- 
ence, by diftinguifhing the acceptions of the 
word ; if I found it dubious as to its truth, 
I might be fhy in trufting too much toa dif- 
trufted principle ; and, if I found it errone- 
ous, I might avoid the raifing fuperftructures 
of my own, or relying on thofe of others, 
that muft owe their ftability to an unfound 
and deceitful foundation. And, becaufe ma- 
ny atheifts afcribe fo much to nature, that 
they think it needlefs to have recourfe to a 
deity for the giving an account of the phe- 
nomiena of the univerfe ; and, on the other 
fide, very many theifts feem to think the 
commonly received notion .of nature little 
lefg than neceffary to the proof of the exift- 
ence and providence of God: I, who differ 
from both thefe parties, and yet think every 
true theift, and much more every true Chrif- 
tian, ought to be much concerned for truths, 
that have fo powerful an influence on religi- 
on, thought myfelf, for it’s fake, obliged to 
confider this matter, both with the more at- 
tention and with regard to religion. 

Awnp yet being to write this treatife as a 
Phyfiologer, not a Chriftian, I could not ra- 
tionally build any pofitive doctrine upon mere 
revelation, which would have been judged a 
foreign principle in this inquiry : only, fince 
the perfon, I intentionally addrefled my 
thoughts to, under the name of Eleutherius, 
was a good Chriftian, I held it not imperti- 
nent, now and then, upon the by, to inti- 
mate fomething to prevent or remove fome 
fcruples, that I thought he might have on 
the {core (I fay not of natural theology, for 
that is almoft directly pertinent, but) of the 
Chriftian faith. But thefe paflages are very 
few, and but tranfiently touched upon. 

Since the reader will be told by and by 
both that, and why the papers, that make 
up the following treatife, were not written in 
one continued feries of times, but many years 
were interpofed between the writing of fome 
of them, and that of thofe, which precede and 
follow them ; I hope it will be thought but a 
venial fault, if the contexture of the whole 
difcourfe do not appear fo uniform, nor all 
the connections of its parts fo apt and clofe, 
as; if no papers had been loft and fupplied, 
might reafonably be looked for. 

I expect the novelty of divers of the fen- 
timents and reafonings propofed in the fol~- 
lowing difcourfe will be furprifing, and in- 
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cline many tolook upon the author, as a bold 
man, and much addicted to paradoxes. But 
having formerly, in a diftinét effay, delivered 
my thoughts about paradoxes in general, I 
fhall not now ingage in that fubjeét, but con- 
fine myfelf to what concerns the enfuing pa- 
per. I faythen, in fhort, that in an opinion, 
I look upon its being new or antient, and its 
being fingular or commonly received, as 
things, that are but extrinfical to its being 
true or falfe: and, as I would never reject 
a truth, for being generally known or re- 
ceived ; fo will I not conclude an opinion to 
be a truth, merely becaufe great numbers 
have thought it to be fo ; nor think an opi- 
nion erroneous, becaufe it is not yet known 
to many, or becaufe ir oppofes a tenet em- 
braced by many. For I am wont to judge of 
opinions, as of coins: I confider much lefs in 
any one, that I am to receive, whofe inicrip- 
tion it bears, than what metal it is made of. 
It is indifferent enough to me, whether it 
was ftamped many years or ages fince, or 
came but yefterday from the Mint. Nor do 
J. regard through how many, or how few, 
hands it has paffed for current, provided I 
know by the touch-ftone, or any fuch trial, 
purpofely made, whether or no it be genuine, 
and does or does not deferve to have been 
current : for, if upon due proof, it appears 
to be good, its having been long and by ma- 
ny received for fuch, will not tempt me to 
refufe it, But if] find it counterfeit, neither 
the prince’s image or infcription, nor its date 
(how antient foever,) nor the multitude of 
hands, through which it has paffed unfuf- 
pected, will engage me to receive it; and 
one disfavouring trial, well made, will much 
more difcredit it with me, than all thofe fpe- 
cious things I have named can recommend. 
By this declaration of my fentiments about 
paradoxes in general, I hope it will be 
thought, that the motive I had to queftion 
that notion of nature, which I diffent from, 
was not, that thisnotion is vulgarly received. 
And I have this to fay, to make it probable, 
that I was not ingaged in this controverfy 
by any ambition of appearing in print an 
herefiarch in philofophy, by being the author 
of a ftrange doétrine, that the following dif- 
courfe was written about the year 1666, 
(that is, fome luftres ago,) and that not long 
after the youth, to whom I dictated it, hav- 
ing been inveigled to {teal away, unknown 
to meor his parents, into the Indies, (whence 
we never heard of him fince,) left the loofe 
fheets, wherein (and not in a book) my 
thoughts had been committed to paper, very 
incoherent, by the omiffion of divers necef- 
fary paffages. Upon which account, and my 
unwillingnefs to take the pains to fupply 
what was wanting, thofe papers lay by me 
many years together neglected, and almoft 
forgotten ; until the curiofity of fome philo- 
fophical heads, that were pleafed to think 
they deferved another fate, obliged me to 
tack them together, and make up the gaps, 
that remained between their parts, by re- 


trieving, as well as after fo many years my 
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bad memory was able to do, the thoughts I 
fometimes had pertinent to thofe purpofes. 


And indeed, when I confidered of how vait 


inyportance it is in philofophy, and the prac- 
tice of phyfic too, to have a right notion of 
nature ; and how little the authority of the 
generality of men ought, in fo nice and intri- 
cate a fubjeft, to fway a free and impartial 
spirit ; as I at firft thought myfelf obliged, 
fince others had not faved me the labour, to 
make a free inquiry into this noble and diff- 
cult fubject, fo I was afterwards the more 
eafily prevailed with by thofe, that prefled 
the publication of it. With what fuccels I 
have made this attempt, I muft leave others 
to judge. But if I be not much flattered, 
whatever becomes of the main attempt, there 


‘will be found fuggefted here and there, in 


the following diicourfe, fome reflections and 
explications, that will at leaft oblige the zea- 
lous affertors of the vulgar notion of nature 
to clear up the doétrine, and {peak more di- 
{tinétly and correétly about things, that relate 
to it, than hitherto has been ufual ; and that 
will be fruit enough to recompenfe the la- 
bour, and juftify the title of a tree inquiry : 
in profecution of which, fince I have been 
obliged to travel in an untrodden way, with- 
out a guide, it will be thought, I hope, 
more pardonable than ftrange, if, in attempt- 
ing to difcover divers general miftakes, I be 
not fo happy as to efcape falling into fome 
particular ones myfelf ; and, if among thele, 
{have been fo unhappy, as to make any, that 
is injurious to religion, as I did not at all in- 
tend it, fo, as foon as ever I fhall difcover it, 
I fhall freely difown it myfelf, and pray that 
it may never miflead others. What my per- 
formance has been, I have already acknow- 
ledged, that I may be unfit to judge; but, 
for my intentions, I may make bold to fay, 
they were to keep the glory of the divine 
author of things from being ufurped or in- 
trenched upon by his creatures, and to make 
his works more throughly and folidly under- 
ftood by the philofophical ftudiers of them. 

I po not pretend, and I need not, that every 
one of the arguments Iemploy in the following 
tract iscogent, efpecially if confidered as fingle. 
For demonftrative arguments would be un- 
fuitable to the very title of my attempt ; 
fince, if about the received notion of nature, 
I were furnifhed with unanfwerable reafons, 
my difcourfe ought to be ftiled, not a free 
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inquiry into the vulgar notion of nature i 
confider, but a confutation of it; and a 
heap of bare probabilities may fuffice to juf- 
tify a doubt of the truth of an opinion, 
which they cannot clearly evince to be falfe. 
And therefore, if any man fhall think fit to 
criticize upon the lefs principal or lefs necef- 
fary parts of this treatife, perhaps I fhall not 
think myfelf obliged to be concerned at it: 
and even if the main body of the difcourfe 
itfelf fhall be attacked irom the prefs; 1, 
who am neither young nor healthy, nor ever 
made divinity, philofophy, or phyfic, my 
profeflion, am not like to oppofe him in the 
Jame way: fince, as I ought not to with, 
that any errors of mine (if this effay teach 
any fuch,) fhould prevail ; fo, if the things 
I have delivered be true for the main, I need 
not defpair, but that, in fuch a free and in- 
quifitive age as ours, there will be found ge- 
nerous fpirits, that will not fuffer weighty 
truths to be oppreffed, though the prepolers 
of them fhould, by avericnefs from conten- 
tion, or by want cf time or health, -be them- 
felves kept from defending them : which I 
have thought fit to take notice of in this 
place, that the truth (if I have been fo hap- 
py, as to have found and taught it,) may 
not fuffer by my filence ; nor any reader fur- 
mize, that it I fhall leave a book unanfwered, 
I thereby acknowledge it to be unanfwerable. 
But this regards only the main fubftance of 
cur effay, not the order or difpofition of the 
parts; fince, if any fhall cenfure that, I shall 
not quarrel with him about it: for indeed, 
confidering in how prepofterous an order 
the papers I have here tacked together came 
to hand, and how many things are upon 
that fcore unduly placed, I fhall not only be 
content, but muft defire to have this rhap- 
fody of my own loofe papers looked upon 
but as an apparatus, or collection of mate- 
rials, in order to [what I well know this 
maimed and confuled effay is not,] a com- 
pleat and regular difcourfe. Yet, (to con- 
clude,) I thought, that the affording even 
of a little light, in a fubjeét fo dark and fo 
very important, might keep an effay from 
being ufeleis; and that to fall fhort of de- 
monitration would prove a pardonable fault 
in a difcourfe, that pretends not to dogma- 
tize, but only to make an inquiry. 
Sept, 29, 1682, 
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Know not, whether or no it be a preroga- 
tive in the human foul, that as it is itfelf 
a true and pofitive Being, fo it is apt to 
conceive all other things, as true and 
pofitive beings alfo: but, whether or no 
this propenfity. to frame fuch kind of ideas 
fuppofes an excellency, I fear it occafions mif- 
takes, and makes us think and fpeak, after 
the manner of true and pofitive beings, of 
fuch things, as are but chimerical, and fome 
of them negations or privations themfelves ; 
as death, ignorance, blindnefs, and the like. 

Ir concerns us therefore to ftand very 
carefully upon our guard, that we be not in- 
fenfibly mifled by fuch an innate and unheed- 
ed temptation to error, as we bring into the 
world with us ; and confequently I may be 
allowed to confider,whether among other par- 
ticulars, in which this deluding propenfity of 
eur minds has too great, though unfufpected, 
an influence uponus, itmay nothave impofed 
on us, in the notion we are wont to frame 
concerning nature: for this being the fruit- 
ful parent of other notions, as nature herfelf 
is faid to be of the creatures of the univerfe ; 
the notion is fo general in its applications, 
and fo important in its influence, that we had 
need be jealoufly careful of not over-eafily 
admitting a notion, than which there can 
{carce be any, that more deferves to be wa- 
rily examined, before it be throughly enter- 
tained. 

Let me therefore make bold to inquire 
freely, whether that, of which we affirm 
fuch great things, and to which we afcribe fo 
many feats, be that almoft divine thing, 
whofe works, among others, we are; or a no- 
tional thing, that in fome fenfe is rather to be 
reckoned among our works, as owing its be- 
ing to human intellects. 

I know moft men will be foreftalled with 
no mean prejudices again{ft fo venturous an 
attempt ; buc I will not do Eleutherius the 
injury to meafure him by the prepofleffed 
generality of men; yet there are two {cru- 
ples, which I think it not amifs to take notice 
of, to clear the way for what fhall be pre- 
{ented you in the following difcourfe. 

Anp firft, it may feem an ingrateful and 
unfilial thing to difpute againft nature, that 
is taken by mankind for the common parent 
of us all. Bur though it be an undutiful 
thing, to exprefs a want of refpect for an 
acknowledged parent, yet I know not, why 
it may not be allowable to queftion one, 
that a man looks upon but as a pretended 
one, or at leaft does upon probable grounds 
doubt, whether fhe be fo or no; and until 
it appear to me, that fhe is fo, U.think it my 
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duty to pay my gratitude, not to I know not 
what, but to that deity, whofe wifdom and 
goodnefs, not only defigned to make mea 
man, and enjoy what I am here bleffed with, 
but contrived the world fo, that even thofe 
creatures of his, who by their inanimate ‘con- 
dition are not capable of intending to gratify 
me, fhould be as ferviceable and wfeful to 
me, as they would be, if they cquld and did 
defign the being fo: and you may be pleafed 
to remember, that, as men may now accufe 
fuch an inquirer, as I am, of impiety and 
ingratitude towards nature ; fo the Perfians, 
and other worfhippers of the cceleftial bodies, 
accufed feveral of the antient philofophers, 
and all the: primitive Chriftians, of the like 
crimes, in reference to the fun ; whofe exift- 
ence, and whofe being a benefattor to man- 
kind was far more unqueftionable, than that 
there is fucha femi-deity, as men ¢all nature: 
and it can be no great difparagement to me, 
to fuffer on the like account with fo good 
company, efpecially when feveral of the con- 
fiderations, that juftify them, may alfo apolo- 
gize forme. I mightadd, that it not being 
half fo evident to me, that what is called 
nature is my parent, as that all men are my 
brothers, by being the off-fpring of God ; 
(for’ the 7 7x’ WO tony’ of Aratus is adopted 
by St. Paul) I may juftly prefer the doing of 
them a fervice, by difabufing them, to the 
paying of her a ceremonial refpect. But fet- 
ting allegories afide, Ihave fometimes feri- 
oufly doubted, whether the vulgar notion of 
nature has not been both injurious to the 
glory of God, anda great impediment to 

the folid and ufeful difcovery of his works, 
Anp firft, it feems to detract from the 
honour of the great author and governor of 
the world, that men fhould afcribe moft of 
the admirable things, that are to be met with 
in it, not to him, but to a certain nature, 
which themfelves do not well know what tuo 
make of. It is true, that many confefs, that 
this nature 1s a thing of his eftablifhing, and 
fubordinate to him: but, though many con- 
fefs it, when they are afked, whether they do 
orno? yet, befides that many feldom or ne- 
ver lifted up their eyes to any higher caufe, he, 
that takes notice of their way of afcribing 
things to nature, may eafily difcern, that, 
whatever their words fometimes be, the agen- 
cy of God is little taken notice of in their 
thoughts : and however, it does not a little 
darken the excellency of the divine manage- 
ment of things, that, when a ftrange thing is 
to be accounted for, men fo often have re- 
courfe to nature, and think fhe muft extra- 
ordinarily interpofe to bring fuch things a- 
bout ; whereas it much more tends to the 
illuftration of God’s wifdom, to haye fo 
framed things at firft, that there can feldom 
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ot never need any extraordinary interpofition 
of his power. And, as it more recommends 
the fkill of an engineer to contrive an ela- 
borate engine fo, as that there fhould need 
nothing to reach his ends in it but the con- 
trivance of parts devoid of underftanding, 
than if it were neceffary, that ever and anon 
a difcreet fervant fhould be employed to con- 
cur notably to the operations of this or that 
part, or to hinder the engine from being out 
of order ; fo it more fets off the wifdom of 
God in the fabric of the univerfe, that he 
can make fo vaft a machine perform all 
thofe many things, which he defigned it 
fhould, by the meer contrivance of brute 
matter managed by certain laws of local mo- 
tion and upheld by his ordinary and general 
concourfe, than if he employed from time 
to time an intelligent overfeer, fuch as nature 
is fancied to be, to regulate, affift, and con- 
troul the motions of the parts ; in confirma- 
tion of which you may remember, that the 
s Jater poets juftly reprehended their predecef- 
fors for want of fkill in Jaying the plots of 
their plays, becaufe they often fuffered things 
to be reduced to that pafs, that they were 
fain to bring fome deity (O25 #93 wi xaris) up- 
on the ftage, to help them out. 


‘(Nec deus interfit, nifi dignus vindice nodus,) &c. 


Anp let me tell you freely, that though 
I will not fay, that Aritotle meant the mif- 
chief his doétrine did, yet I am apt to think, 
that the grand enemy of God’s glory made 
great ufe of Ariffotie’s authority and errors, 
to detract from it. 

For as Ariftotle, by introducing the opi- 
nion of the eternity of the world, (whereof 
he owns himéelf to have been the firit broacher) 
‘did, at leaft in almoft all men’s opinion, 
openly deny God the production of the world ; 
fo, by afcribing the admirable works of God 
to what he calls nature, he tacitly denies him 
the government of the world : which fufpi- 
cion if you judge fevere, I fhall not, at 
more leifure, refufe to acquaint you, (ina di- 
ftin& paper) why I take divers of Arifotle’s 
opinions relating to religion to be more un- 
triendly, not to fay pernicious, to it, than 
thofe of feveral other heathen philefophers. 

Anp here give me leave to prevent an ob- 
jection, that fome may make, as if to deny 
the received notion of nature, a man mutt 
alfo deny providence, of which nature is the 
grand inftrument. For, in the firft place, 
my opinion hinders me not at all from ac- 
knowledging God to be the author of the 
univerie, and the continual preferver and up- 
holder of it ; which is much more than the 
peripatetic hypothefis, which (as we were 
faying ) makes the world eternal, will allow 
its embracers to admit : and thofe things, 
which the fchool-philofophers afcribe to the 
agency of nature interpofing according to 
emergencies, I afcribe to the wifdom of God 
in the firft fabric of the univerfe, which he 
Jo admirably contrived, that, if he but conti- 
nue his ordinary and general concourfe, there 


will be no neceffity of extraordinary interpo- 
fitions, which may reduce him to feem, as 
it were, to play after-games ; all thofe exi- 
gencies, upon whofe account philofophers 
and phyficians feem to have devifed what 
they call nature, being forefeen and provided 
for in the firft fabric of the world ; fo that 
mere matter, fo ordered, fhall, in fuch and 
fuch conjunctures of circumftances, do all, 
that philofophers afcribe on fuch occafions to 
their almoft omnifcient nature, without any 
knowledge of what it does, or acting other- 
wife than according to the catholic laws of 
motion. And methinks the difference be- 
twixt their opinion of God’s agency in the 
world, and that, which I would propofe, may 
be fomewhat adumbrated by faying, that 
they feem to imagine the world to be atter 
the nature of a puppet, whoie contrivance 
indeed may be very artificial, but yet is fuch, 
that almoft every particular motion the arti- 
ficer is fain (by drawing fometimes one wire 
or ftring, fometimes another) to guide, and 
oftentimes over-rule the actions of the engine ; 
whereas, according to us, it is like a rare 
clock, fuch as may be that at Strafburgh, 
where all things are fo fkilfully contrived, 
that the engine being once fet a moving, all 
things proceed, according to the artificer*s firft 
defign, and the motions of the little ftatues, 
that at fuch hours perform thefe or thofe 
things, do not require, like thofe of puppets, 
the peculiar interpofing of the artificer, or 
any intelligent agent employed by him, but 
perform their functions upon particular oc- 
cafions, by virtue of the general and primi- 
tive contrivance of the whole engine. The 
modern Arifotelians and other philofophers 
would not be taxed as injurious to providence, 
though they now afcribe to the ordinary 
courfe of nature thofe regular motions of the 
planets, that ri/totle and moft of his follow- 
ers (and among them the Chriftian {chool- 
men) did formerly afcribe to the particular 
guidance of intelligent and immaterial be- 
ings, which they affigned to be the motives 
of the cceleftial orbs. And when I confider, 
how many things, that feem anomalies to us, 
do frequently enough happen in the world, I 
think it is more confonant to the refpect we 
owe to divine providence, to conceive, that 
as God is a moft free, as well as a moft wife 
agent, and may in many things have ends un- 
known to us, he very well forefaw, and 
thought fit, that fuch feeming anomalies 
thould come to pafs, fince he made them (as 
is evident in the eclipfes of the fun and moon) 
the genuine confequences of the order he 
was pleafed to fettle in the world ; by whofe 
laws the grand agents in the univerle were 
impowered and determined to act, according 
to the refpective natures he had given them, 
and the courfe of things was allowed to run 
on, though that would infer the happening 
of feeming anomalies, and things really re- 
pugnant to the good or welfare of divers par- 
ticular portions of the univerfe : this, I fay, 
J think to be a notion more refpectful to di- 
vine providence, than to imagine, as we 
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commonly do, that God has appointed an 
intelligent and powerful Being, called nature, 
to be,.as his vicegerent, continually watchful 
for the good of the univerfe in general, and 
of the particular bodies, that compofe it ; 
whilft, in the mean time, this Being appears 
not to have the fkill, or the power, to pre- 
vent fuch anomalies, which oftentimes prove 
deftruétive to multitudes of animals, and 
other noble creatures, (as in plagues, €c.) 
and fometimes prejudicial to greater portions 
of the univerfe, (as in earthquakes of a large 
fpread, eclipfes of the luminaries, great and 
lafting {pots on the fun, eruptions of vulcan, 
creat comets, or new ftars, that pafs from one 
region of Heaven to another.) And I am 
the more tender of admitting fuch a licute- 
nant to divine providence, as nature is fancied 
to be, becaufe I fhall hereafter give you fome 
inftances, in which it feems, that, if there 
were fuch a thing, fhe muft be faid to act too 
blindly and impotently, to difcharge well the 
part fhe is faid to be trufted with. 

I snazzy add, that the doctrine I plead 
for does much better, than its rival, comply 
with what religion teaches us about the ex- 
traordinary and fupernatural interpofitions 
of divine providence. For when it pleafes 
God to over-rule, or controul, the eftablifh- 
ed courfe of things in the world, by his 
own omnipotent hand, what is thus _per- 
formed may be much eafier difcerned and 
acknowledged to be miraculous by them, 
that admit, in the ordinary courfe of corpo- 
real things, nothing but matter and moti- 
on, whofe powers men may well judge of, 
than by thofe, who think there is befides.a 
certain femi-deity, which they call nature, 
whofe {kill and power they acknowledge to 
be exceeding great, and yet have no fure 
way of eftimating, how great they are, and 
how far they may extend. And give me 
leave to take notice to you, on this occafion, 
that I obferve the miracles of our Saviour 
and his Apottles, pleaded by Chriftians on 
the behalf of their religion, to have been 
very differingly looked on by Epicurean and 
other corpuicularian infidels, and by thofe 
other unbelievers, who admit of a foul of the 


- world, or fpirits in the ftars, or, in a word, 


think the univerfe to be governed by intel- 
le€tual beings diftinét from the fupreme be- 
ing we call God: for this latter fort of in- 
fidels have often admitted thofe matters of 
faét, which we Chriftians call miracles, and 
yet have endeavoured to folve them by aftral 
operations, and other ways not here to be 
{pecified,; whereas the Epicurean enemies of 
Chriftianity have thought themfelves obliged 
refolutely to deny the matters of fact them- 
felves, as well difcerning, that the things 
faid to be performed exceeded the mecha- 
nical powers of matter and motion, (as they 
were managed by thofe, that wrought the 
miracles,) and confequently mult either be 
or be confeffed 


1V,andal-to have been truly miraculous. But there 
fo the Jatt may hereafter be occafion, both to improve 
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the things already faid, and add others, to 
3 


fatisfy theological fcruples about our hypo- 
thefis, 

I rormerty told you, that it was not on- 
ly to the glory of God, (as that refults from 
his wifdom, power and goodnefs, expreffed 
in the world) that I fufpected the notion of 
nature, that I am examining, to be prejudi- 
cial, but alfo to the difcovery of his works. 
And you will make no great difficulty to 
believe me, if you confider, that, whilft 
men allow themielves fo general and ealy a 
way of rendring accounts of things, that are 
dificult, as to attribute them to nature, 
fhame will not reduce them to a more indutft- 
rious {crutiny into the reafons of things, and 
curiofity itfelf will move them to it the more 
faintly : of which we have a clear and emi- 
nent example in the afcenfion of water in 
pumps, and in other phznomena of that 
kind, whofe true phyfical caufes had never 
been found out, a the moderns had acquief- 
ced, as their predeceffors did, in that ima- 
ginary one, that the world was governed by 
a watchful being, called nature, and thar 
fhe abhors a vacuum, and confequently is 
ftill in a readinefs to do irrefiftibly whate- 
ver is neceflary to prevent it; nor muft we 
expecét any great progrefs in the difcovery 
of the true caufes of natural effects, whilft 
we are content to fit down with other, than 
the particular and immediate ones. 

Ir is not, that I deny, that there are di- 
vers things, as the number and fituation of 
the itars, the fhapes and fizes of animals, &e. 
about which even a philofopher being 
afked can fay little, but that ic pleated the 
author of the wniverfe to make them fo; 
but when we give juch general anfwers, we 
pretend not to give the particular phyfical 
reafons of the things propofed, but do in 
effect confefs we do not know them. To 
this I add, that the veneration, wherewith 
men are imbued for what they call nature, 
has been a difcouraging impediment to the 
empire of man over the inferior creatures of 
God: for many have not only looked up- 
on it, as an impoffible thing to compafs, but 
as fomething of implious-to attempt, the re- 
moving of thofe boundaries, which nature 
feems to have put and fettled among her pro- 
ductions; and whilft they look upon her 
as fuch a venerable thing, fome make a kind 
of fcruple of confcience to endeavour fo to 
emulate any of her works, as to excel them. 
. ILuave ftaid fo long about removing the 
firft of the two fcruples I formerly propofed 
againft my prefent attempt, that, not to tire 
your patience, I fhall-in few words dif- 
patch the fecond ; which is, that I venture 
to contradict the fenfe of the generality of 
mankind: to which I anfwer, that in phi- 
lofophical inquiries, it becomes not a natu- 
ralift to be fo folicitous, what has been, or is 
believed, as what ought to be fo; and I 
have alfo elfewhere, on another occafion, 
fhewed, how little the fenfe of the generali- 
ty of men ought to fway us in fome quef- 
tions. But that, which I fhall at prefent more 
direétly reply, is, firft, that it is no 
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der men fhould be generally prepoffeft with 
fuch a notion of nature, asI call in queftion, 
fince education (efpecially in fchools) has im- 
bued them with it from their infancy, and 
even in their maturer years they find it ta- 
ken for granted, and employed not only by 
the moft but by the learnedeft writers, and 
never hear it called in queftion by any: and 
then it exceedingly complies with our innate 
propenfity to think, that we know more 
than we do, and to appear to do fo; for to 
vouch nature for a caufe, is an expedient, 
that can fcarce be wanting to any man, up- 
on any occafion, to feem to know, what he 
can indeed render no good reafon of, 

Awnp to this firft part of my anfwer, I 
fhall fubjoin this fecond: that the general 
cuftom of mankind to talk of a thing as a 
real and pofitive being, and attribute great 
matters to it, does but little weigh with me, 
when I confider, that, though fortune be 
not any phyfical thing, but a certain loofe 
and undetermined notion, which a modern 
metaphyfician would refer to the claflis 
of his non entia; yet not only the Gentiles 
made it a Goddefs, 


(Nos te facimus, fortuna, deam, caloque 
locaitts, ) 


which many of them ferloufly worfhipped, 
but eminent writers, in verfe, and in profe, 
ethnick and Chriftian, ancient and modern, 


_and all forts of men in their common dif- 


courfe, do ferioufly talk of it, as if it werea 
kind of Antichrift, that ufurped a great fhare 
in the government of the world, and afcribe 
little Iefs to it, than they do to nature. And 
not to fpeak of what poets, moralifts and 


divines tell us of the powers of ignorance and . 


vice, which are but moral detects, let us 
confider, what things are not only by thefe 
men, but by the generality of mankind, feri- 
oufly attributed to death, to which fo great 
and fatal 2 dominion ts affigned; and then 
if we confider too, that this death, which is 
faid to do fo many and fuch wonderful 
things, is neither a fubftance, nor a pofitive 
entity, but a meer privation; we fhall, I 
truft, the lefs believe, that the feats afcribed 
to nature do infer, that there is really fuch 
a phyfical agent, as 1s fuppofed. 

’ Anp now having, as I prefume, cleared 
our inquiry, as far as it is yet neceffary, [and 
it will be further done hereafter] from thofe 
prejudices, that might make the attempt be 
cenfured before it be examined, I proceed 
to the inquiry itfelf; wherein I fhall endea- 
vour (but with the brevity my want of leifure 
exacts) to do thefe fix things, Firft, to give 
you a fhort account of the great ambiguity of 
the word nature, arifing from its various accep- 
tions, S¢écondly, to fhew you, that the deti- 
nition alfo, that Ariffotle himfelf gives of 
nature, does not afford a clear or fatisfactory 
notion of it, Zhirdly, to gather from the 
feveral things, that are wont to be affirmed 
of, or attributed to, nature, the received 
notion of it, which cannot be weil gathered 
from the name, becaufe of its great ambigu- 


ity. Fourthly, I will mention fome of thoiz 
reafons, that diffuade me from admitting 
this notion of nature. 7ftb/y, I fhall endea- 
vour to anfwer feverally the chief things, up- 
on which men feem to have taken up the 
idea of nature, that I difallow. And, Sixth- 
ly, I fhall propofe fome of the chief effata 
or axioms, that are wont to be mace ufe of, 
concerning nature in general, and fhall fhew, 
how far, and in what fenfe, I may admit 
them. 

Anpv here it may be opportune, to pre- 
vent both miftakes and the neceffity of inter- 
rupting the feries of our difcouffe, to fet 
down two or three advertifements. 

1, WHEN any where in this tract I fpeak 
of the opinion of Ariffotle and the Peripate- 
tics, as I would not be thought to impute 
to him all the fentiments of thole, that will 
be thought his followers, fome of which feem 
to me to have much miftaken his true mean- 
ing ; fo (on the other fide) I did not con- 
ceive, that my defign obliged me to inquire 
anxioufly into his true fentiments, whether 
about the origin of the univerfe, (as whe- 
ther or no it were felf-exiftent, as well as c- 
ternal) or about lefs important points: fince, 
befides that his expreffions are oftentimes 
dark and ambiguous enough, and the things 
he delivers in feveral paflages do not feem 
always very confiftent; it fufficed for my 
purpofe, which was to queftion vulgar noti- 
ons, to examine thofe opinions, that are by 
the generality of fcholars taken tor the “7i/- 
totelian and Peripatetic doctrines, by which, 
if he be mif-reprefented, the blame ought 
to light upon his commentators and follow- 
ers, 

2. THE rational foul or mind of man, 2s 
it is diftinét from the fenfitive foul, being an 
immaterial {pirit, is a fubftance of fo hete- 
roclite a kind, in reference to things fo vatt- 
ly difiering from it, as mere bodies are, that 
fince J could neither, without injuring it, 
treat of it promifcuoufly with the corporeal 
works of God, nor {peak worthily of it, 
without frequently interrupting and diforder- 
ing my difcourfe by exceptions, that would 
either make it appear intricate, or would be 
very troublefome to you or any other, that 
you may think fit to make my reader; I 
thought I might, for others eafe and my own, 
be allowed to fet afide the confiderations of 
it in the prefent treatife ; and the rather, be- 
caufe all other parts of the univeric being, ac- 
cording to the received opinion, the works 
of nature, we fhall not want in them fub- 
jeéts more than fuficiently numerous, where- 
on to make our examen; .though I fhall 
here confider the world but as the great fyf- 
tem of things corporeal, as it once really was 
towards the clofe of the fixth day of the cre- 


‘ation, when God had fnifhed all his materi- 


al works, but had not yet created man. 
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I. ConsipERING perlon may well be 
tempted to fulpect, chat men have 
cenerally 
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generally had but imperfect and confufed no- 
tions concerning nature; if he but obferves, 
that they apply that name te feveral things, 
and thofe too fuch, as have fome of them 
very little dependance on, or connexion with, 
fuch others. And I remember, that in 41- 
ftotle’s Metaphyficks, I met with a whole 
chapter exprefly written to enumerate the 
various acceptions of the Greek word, ¢.'u:, 
commonly rendered nature; of which, if J 
miftake not, he there reckons up fix. In 
Englifo allo we have not fewer, but rather 
more numerous fignifications of that term: 
for fometimes we ufe the word nature for 
that author of nature, whom tlie fchoolmen, 
harfhly enough, call watura naturans; as 
when it is faid, that nature hath made man 
partly corporeal, and partly immaterial. 
Sometimes we mean by the nature of a thing, 
the effence, or that, which the fchoolmen 
fcruple not to call the quiddity of a thing, 
namely, the attribute or attributes, on whofe 
{core it is, what it is, whether the thing be 
corporeal or not; as, when we attempt to 
define the nature of an angle, or of a trian- 
gle, or of a fluid body, as fuch. Sometimes 
we confound that, which a man has by na- 
ture, with what accrues to him by birth, 
as, when we fay, that fuch a man is noble 
by nature, or fuch a child naturally forward, 
or fickly, or frightful. Sometimes we take 
nature for an interMal principle cf motion ; 
as, when we fay, that a ftone let fall in the 
air is by nature carried towards the centre 
of the earth; and, on the contrary, that fire 
or flame does naturally move upwards to- 
wards Heaven. 

‘Sometimes we underftand by nature the 
eftablifhed courfe of things; as, when we fay, 
that nature makes the night fucceed the day ; 
nature hath made refpiration neceffary to thie 
life of men. 

SomeTIMEs we take nature for an ageregate 
of powcrs belonging to a body, efpecially 
a living one; as, when phyficians fay, that 
nature is ftrong, or weak, or fpent; or that 
in fuch or fuch difeafes, nature left to herfelf 
will do the cure. Sometimes we take nature 
for the univerfe, or fyftem of the corporeal 
works of God ;_ as, when it ts faid of a phe- 
nix, or a chimera, that there is no fuch 
thing in nature, (7. ¢.) inthe world. And 
fometimes too, and that moft commonly, 
we would exprefs by the word nature a fe- 
mi-deity, or other ftrange kind of being, 
fuch as this difcourfe examincs the notion of. 
And befides thefe more abfolute acceptions, 
if J may fo call them, of the word nature, 
it has divers others, (more relative,) as nature 
is wont to be fet in oppofition or contradi- 
ftinétion to other things; as when we fay 
of a ftone, when it falls downwards, that it 
does it by a natural motion; but that if it 
be thrown upwards, its motion chat way is 
violent. So chymifts diftinguifh vitriol into 
natural, and ficticious, or made by art, (2. ¢.) 
by the intervention of human power or {kill : 
fo it is faid, that water, kept fufpended in a 
fucking pump is not in its natural place, as 

Vou, IV. 


that is, which is ftagnant in the well, We 
fay allo, that wicked men are ftill in che 
ftate of nature, but the regenerate in a ftate 
of grace: that cures, wrought by medicincs, 
are natural operations; but the miraculous 
ones, wrought by Chrift and his apoftles, 
were fupernatural, Nor are thefe the only 
forms of fpeech, that a more diligent collect- 
or, than I think it neceffary I fhould here 
be, might inftance in, to manifeft the ambi- 
guity of the word nature, by the many and 
various things it is applied to fignify, though 
fome of thofe already mentioned fhould be 
judged too near to be co-incident. Among 
Latin writers I found the acceptions of the 
word nature to be fo many, that I remember 
one author reckons up no lefs than fourteen 
or fifteen, From all which it is net difficult 
to gather, how eafy it is for the generality 
of men, without excepting thofe, that write 
of natural things, to impofe upon others and 
themfelves, in the ufe of a word fo apt to 
be mif-employed. 

Ow this occafion I can {fcarce forbear to 
tell you, that I have often looked upon it 
as an unhappy thing, and prejudicial both to 
philofophy and phyfick, that the word na- 
ture hath been to frequently, and yet fo un- 
fkiltully employed, both in books and in 
difcourfe, by all forts of men, learned and 
illiterate. For the very great ambiguity of 
this term, and the promifcuous ufe men are 
wont to make of it, without fufficiently at- 
tending to its different fignifications, makes 
many of the expreffions, wherein they em- 
ploy it, (and think they do it well and 
truly) to be either not intelligible, or not 
proper, or not true: which obfervation, 
though it be not heeded, may, with the 
help of a little attention, be ealily verified ; 
efpecially becaufe the term nature is fo often 
ufed, that you fhall fcarce meet with any 
man, who, if he have occafion to difcourfe 
any thing long of either natural or medici- 
nal fubjeéts, would not find himfelf at a 
great lofs, if he were prohibited the ufe of 
the word nature, and of thofe phrafes, where- 
of it makes the principal part. AndI con- 
fefs Icould heartily with, that philofophers, 
and other learned men (whom the reft in 
time would follow) would by common 
(though perhaps tacit ) confent, introduce 
fome more fignificant, and lefs ambiguous 
terms and expreffions in the room of the too 
licencioufly abufed word nature, and the 
forms of fpeech, that depend on it; or 
would, at leaft, decline the ufe of it, as 
much as conveniently they can; and where 
they think they muft employ it, would add 
‘a word or two, to declare in what clear and 
determinate fenfe they ufe it. For without 
fomewhat of this kind be done, men will 
very hardly avoid being led into divers mif- 
takes, both of things, and of one another ; 
and fuch wranglings about words and names 
will be (if not continually multiplied) till 
kept on foot, as are wont to be managed 
with much heat, though little ufe, and no 
neceffity. ) 
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Anp here I muft take leave to complain, 
in my own excufe, of the fcarce fuperable 
difficulty of the tafk, that the defign of a 
free inquiry puts me upon. For it is far 
more difficult, than any one, that hath not tri- 
ed, (and I do not know that any man hath,) 
would imagine, to difcourfe long of the cor- 
poreal works of God, and efpecially of the 
operations and phzenomena, that are attribu- 
ted to nature, and yet decline making often- 
times ufe of that term, or forms of f{peech, 
whereof it is a main part, without much 
more frequent, and perhaps tedious, circum- 
locutions, than I am willing to trouble you 
with, And therefore I hope you will eafily 
excufe me, if, partly to fhun thefe, and to 
avoid ufing often the fame words too near 
one another, and partly out of unwillingnefs 
to employ vulgar terms likely to occafion 
or countenance vulgar errors; I have feveral 
times been fain to ufe paraphrafes, or other 
expreffions, lefs fhort than thofe commonly 
received; and fometimes for one or other 
of thefe reafons, or out of inadvertence, mif- 
fed of avoiding the terms ufed by thofe, that 
admit and applaud the vulgar notion of na- 
ture; whom, I muft here advertife you, that 
partly becaufe they do fo, and partly for bre- 
vity’s fake, I fhall hereafter many times call 
naturifts: which appellation I rather chufe 
than that of connate becaufe many, e- 
ven of the learned among them, as logicians, 
orators, lawyers, arithmeticians, €@c, are not 
phyfiologers. 

But if on this occafion you fhould be ve- 
ry urgent to know, what courfe I would 
think expedient, if I were to propofe any, 
for the avoiding the inconvenient ufe of fo 
ambiguous a word, as nature; I fhould firft 
put you in mind, that having but very late- 
ly declared, that I thought it very difficult, 
in phyfiological difcourfes efpecially, to de- 
cline the frequent ufe of that term, you are not 
to expect from me the fatisfaction you may 
defire in an anfwer ; and then I would add, 
that yet my unwillingnefs to be altogether fi- 
lent, when you require me to fay fomewhat, 
makes me content to try, whether the mif- 
chief complained of may not be in fome 
mieafure either obviated or leffened, by look- 
ing back upon the (eight) various fignifica- 
tions, that were not long fince delivered of 
the word nature, and by endeavouring to 
exprefs them in other terms, or forms of 
{peech. 

1. Instzap then of the word nature, ta- 
ken in the firft fenfe, [ for natura naturans, | 
we may make ufe of the term it is put to fig- 
nify, namely, God; wholly difcarding an 
expreffion, which, befides that it is harfh and 
needlefs, and in ufe only among the {chool- 
men, feems not to me very fuitable to the 
profound reverence we owe the divine ma- 
jefty ; fince it feems to make the creator dif- 
fer too little by far from a created (not to 
fay an imaginary) Being. 

2. InsTEAD of nature in the fecond fenfe, 
{for, That, on whofe account a thing is what it 
75, and is fo called,) we may employ the word 


effence, which is of great affinity to ir, if 
not of an adequate import: and fometimes 
alfo we may make ufe of the word quiddiry, 
which, though a fomewhat barbarous term, 
is yet frequently employed, and well enough 
underftood, in the {chools; and, which is 
more confiderable, is very comprchenfive, 
and yet free enough from ambiguity. 

3. WHat is meant by the word nature 
taken in the third fenfe of it, [for what be- 
longs to a living creature at its nativity, or ac- 
crues to it by its birth,| may be expreffed 
fometimes by faying, that a man or other 
animal is born fo ; and Jometimes by faying, 
that a thing has been generated fuch ; and 
fometimes alfo, that it is thus or thus quali- 
fied by its original temperament and contti- 
tution. 

4. InstEap of the word nature taken in 
the fourth acception [for, an iaternal princi- 
ple of local motion] we may fay fometimes, thar 
this or that body moves as it were, or elfe 
that it feems to move, {pontaneoufly (or of 
Its own accord) upwards, downwards, &c. 
or, that is put into this or that nistion, or 
determined to this or that aétion, by the con- 
courfe of fuch or fuch (proper) caufes. 

5. For nature in the fitth fignificaticr, 
[for, the eftablifbed courfe of things corporzal) 
It is eafy to fubftitute what ic denotes, ¢Ae 
cftablifbed order, or the fettled courfe of 
things. 9 ; 

6. Insteap of nature in the fixth fenfe of 
the word [for, az aggregate of rhe powers be- 
longing to a body, efpecially a living one} we 
may employ the conftitution, temperament, 
or the mechanifm, or the complex of the ef- 
{ential properties or qualities ; and fometimes 
the condition, the ftruCture, or the texture of 
that body : and if we fpeak of the greater 
portions of the world, we may make ufe of 
one or other of thefe terms, Fabric of the 
world, fiftem of the univerfe, cofinical mecha- 
nifm, or the like. 

7 WHERE mien ate wont to employ the 
word nature in the feventh fenfe [for the 
univerfe, or the fyficm of the corporeal works 
of God] it is ealy, and as fhort, to make ufe 
of the word world or univerfe, and inftead 
of the phaznomera of nature, to {ubftitute 
the phenomena ot the univerfe, or of the 
world, 

8. Anp, as for the word nature taken in 
the eighth and laft of the fore-mentioned ac- 
ceptions [for, either (as fome Pagans {tiled 
her) a goddefs, or a kind of femi-deity] the 
beft way is not to employ it in that fenfe ‘at 
all, or at leaft as feldom as may be ; and 
that for divers reafons, which may in due 
place be met with in feveral parts of this 
effay. 

But though the foregoing diverfity of 
terms and phrafes may be much increala, 
yet I confels it makes but a part of the re- 
medy I propofe againft the future mifchicts 
of the confufed acception of the word nature, 
and the phrafes grounded on it. For befides 
the fynonymous words, and more literal in- 
terprerations lately propofed, a dexterous wri- 
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ter may oftentimes be able to give fuch a 
form (or, as the modern Frenchmen {peak, 
fuch a tour) to his many-ways variable ex- 
preffions, as to avoid the neceffity of making 
ufe of the word nature; or fometimes fo 
much as of thofe fhorter terms, thar have 
been lately fubftituted in its place. And to 
all this I muft add, that though one or two 
of the eight fore-mentioned terms or phrafes, 
as quiddity and cofmical mechanifm, be bar- 
barous or ungenteel, and fome other ex- 
preffions be lefs fhort than the word nature ; 
yet it is more the intereit of philofophy to 
tolerate a harfh term, that has been long re- 
ceived in the fchools in a determinate fenfe, 
and bear with fome paraphraftical expreffions, 
than not to avoid an ambiguity, that is liable 
to fuch great inconveniencies, as have been 
lately, or may be hereafter, reprefented. 

TuHere are, I know, fome learned men, 
who, (perhaps being ftartled to find nature 
ufually fpoken of fo much like a kind of 
goddefs,) will have the nature of every thing 
to be only the law, that it receives from the 
creator, and according to which it acts on 
all occafions, And this opinion feems much 
of kin to, if not the fame with that of the 
famous Helmont, who, juftly rejecting the 
4Ariftotelian tenet of the contrariety or hof- 
tility of the elements, will have every body, 
without any fuch refpect, to aét that, which 
it is commanded to act, And indeed this 
opinion about nature, though neither clear 
nor comprehenfive enough, feems capable of 
a fair conftruction. And there is oftentimes 
fome refemblance between the orderly and 
regular motions of inanimate bodies, and the 
actions of agents, that, in what they do a¢t, 
conformably to laws. And even I fometimes 
icruple not to fpeak of the laws of motion 
and reft, that God has eftabhfhed among 
other things corporeal, and now and then, 
(for brevity’s fake, or out of cuftom) to call 
them, as men are wont to do, the laws of 
nature ; having in due place declared, in 
what fenfe I underftand and employ thefe 
expreffions. 

Bur to fpeak ftri€tly, (as becomes philo- 
fophers, in fo weighty a matter) to fay, that 
the nature of this or that body is but ¢he law 
of God prefcribed to it, is but an improper and 
figurative expreffion : for, befides that this 
gives us but a very defective idea of nature, 
{ince it omits the general fabric of the world, 
and the contrivances of particular bodies, 
which yet are as well neceffary, as local mo- 
tion itfelf, to the production of particular 
effects and phenomena ; befides this, I fay, 
and other imperfections of this notion of na- 
ture, that I fhall not here infift on, I muft 
frecly obferve, that, to fpeak properly, a 
law being but a xotional rule of aéting accord- 
ing to the declared will of a fuperior, it is 
plain, chat nothing but an intellectual Being 
can be properly capable of receiving and att- 
ing by a law. For if it does not underftand, 
it cannot know what the will of the legiflator 
is ; nor can it have any intention to accom- 
plih it, nor can it aét with regard to it, or 


know when it does, in acting, either conform 
to it or deviate from it : and it is intelligible 
tome, that God fhould at the beginning im- 
prefs determinate motions upon the parts of 
matter, and guide them, as he thought re- 
quifite, for the primordial conftitution of 
things $ and that ever fince he fhould, by his 
ordinary and general concourfe, maintain 
thofe powers, which he gave the parts of 
matter, to tranfmit their motion thus and 
thus to one another. But I cannot conceive, 
how a body devoid of underftanding and 
fenfe, truly fo called, can moderate and de- 
terminate its own motions, efpecially fo, as 
to make them conformable to laws, that it 
has no knowledge or apprehenfion of ; and 
that inanimate bodies, how ftrictly foever 
called natural, do properly act by laws, can- 
not be evinced by their fometimes acting re- 
gularly, and, as men think, in order to de- 
terminate ends: fince in artificial things we 
fee many motions very orderly performed, 
and with a manifeft tendency to particular 
and pre-defigned ends ; as in a watch, the 
motions of the {pring, wheels, and other parts, 
are fo contemperated and regulated, that the 
hand upon the dial moves with a great uni- 
formity, and feems to moderate its motion 
fo, as not to arrive at the points, that denote 
the time of the day, either in a minute foon- 
er, or a minute later, than it fhould do, to 
declare the hour, And when a man fhoots an 
arrow ata mark, fo as to hit it, though the 
arrow moves towards the mark, as it would 
if it could and did defign to ftrike it, yet 
none will fay, that this arrow moves by a 
law, but byan external, though well directed, 
impulfe, 


SECT. III. 
II. UT poffibly the definition of a phi- 


lofopher may exempt us from the 
perplexities, to which the ambiguous expref- 
fions of common writers expofe us, I there- 
fore thought fit to confider, with a fomewhat 
more than ordinary attention, the famous de- 
finition of nature, that is left us by 4viftotle, 
which I fhall recite rather in Latin than in 
Exglifb, not only becaufe it is very familiarly 
known among fcholars in that language, 
but becaufe there is fomewhat in it, that I 
confefs feems difficult to me to be without 
circumlocution rendered intelligibly in Exg- 
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&F non fecundum accidens. But though when 
I confidered, that according to Ariffotle, the 
whole world is but a fyftem of the works of 
nature, I thought it might well be expected, 
that the definition of a thing, the moft im- 
portant in natural ‘philofophy, fhould be 
clearly and accurately delivered; yet to me 
this celebrated definition feemed fo dark, 
that I cannot brag of any affiftance I received 
from it towards the framing of a clear and 
fatisfactory notion of nature, For I dare nog 
hope, that what, as to me, is not itfelf in- 
telligible, fhould make me underftand what 

is 
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is to be declared or explicated by it. And 
when I confulted fome of rifotle’s inter- 
preters upon the fenfe of this definition, I 
found the more confiderate of them fo puzzled 
with it, that their difcourfes of it feemed to 
tend rather to free the maker of it from 
tautclogy and felf-contradiction, than to ma- 
nifeft, that the definition itfelf is good and in- 
ftructive, and fuch as affords a fair account of 
the thing defined. And indeed, though the 
immoderate veneration they cherifh for their 
mafter engages them to make the beft they 
can of the definition given to him, even 
when they cahnot juftify it without {trained 
interpretations, yet what every one feems to 
defend in grofs, almoft every one of them 
cenfures in parcels; this man attacking one 
part of the definition, and that man another, 
with objections fo weighty, (not to call fome 
of them unanfwerable) that if I had no other 
arguments to urge againft it, I might borrow 
enough from the commentators on it to juf- 
tify my diflike of it. 

However, we may hereafter have occa- 
fion to confider fome of the main parts of 
this definition, and in the mean while it may 
fuffice, that we obferve, that feveral things are 
commonly received, as belonging to the idea 
or notion of nature, that are not manifeftly 
or not atall, comprehended in this Ariftotelian 
definition, which doth not declare, whether 
the principle or caufe (which expreffion al- 
ready makes the fenfe doubtful) here menti- 
oned is a fubftance, or an accident; and if a 
iubftance, whether corporeal or immaterial : 
nor is it clearly contained in this definition, 
that nature does all things moft wifely, and 
ftill ats by the moft compendious ways with- 
out ever miffing of her end; and that fhe 
watches againft a vacuum for the welfare of 
the univerfe; to omit divers other things, 
that you will find afcribed to her in the tol- 
lowing fection, to which I now proceed. 

Tuat the great fhortncis of this third 
fe€tion may not make it too difproportionate 
in length to the others this tract conlifts of, 
I fhall in this place, though I doubt it be not 
the moft proper, that could be cholen, endea- 
vour to remove betimes the prejudice, that 
fome divines and other pious men may per- 
haps entertain, upon the account, as they 
think, of religion, againft the care I take, to 
decline the frequent ufe of that word nature, 
in the vulgar notion of it ; referving to ano- 
ther and fitter place fome other things, that 
may relate to the theological fcruples, if any 
occur to me, that our free inquiry may oc- 
cafion, 

Tue philofophical reafon, that inclines me 
to forbear, as much as conveniently I can, 
the frequent ufe of the word nature, and the 
forms of {peech, that are derived from it is, 
that it is a term of great ambiguity: on 
which {core I have obferved, that, being fre- 
gucntly and unwarily employed, it has occa- 
fioned much darknefs and confufion in many 
men’s writings and difcourfes. -And I little 
doubt, but that others would make the like 
wbiervations, if early prejudices and univerfal 
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cuftom did not keep them from taking no- 
tice of it. ; 

Nor do I think myfelf obliged, by the juft 
veneration I owe and pay telco, to make 
ufe of a term fo inconvenient to philofophy. 
For I do not find, that for many ages the //- 
raelites, that then were the only people and 
church of God, made ufe of the word nature 
in the vulgar notion of it. Mofes in the 
whole hiftory of the creation, where it had 
been fo proper to bring in this firft of fecond 
caufes, has nota word of nature : and where- 
as philofophers preiume, that fhe, by her 
plaftic power and {fkill, forms plants and ani- 
mals out of the univerfal matter, the divine 
hiftorian afcribes the formation of them to 
God’s immediate fiat, Gen. i. 11. And God 
faid, let the earth bring forth grafs, and the 
herb yielding feed, and the fruit tree yielding 
fruit after bis kind, &c. And again, ver. 24. 
God faid, let the earth bring forth the living 
creature after its kind, &c. ver. 25. And God 
(without any mention cf nature) made the 
beaft of the earth after his kind. And I do 
not remember, that in the Old Teftament, I 
have met with any one Hebrew word, that 
properly fignifies nature, inthe fenfe we take 
itin, And it feems, that our Englifh tran- 
flators of the Bible were not more fortunate 
in that, than I; for having purpofely con- 
fulted a late concordance, I found not that 
word nature in any text of the Old Teftament, 
So likewife, though Fob, David, and Solomon, 
and other J/raeliti/h writers, do, on divers 
occafions, many times mention the corporeal 
works of God, yet they do not take notice of 
nature, which our philofophers would have 
his great vicegerent in what relates to them, 
To which perhaps it may not be impertinent 
to add, that though the late famous Rabbi 
Menaffeh Ben Ifrael has purpofely written a 
a book of numerous problems touching the 
creation; yet I donot remember, that he em- 
ploys the word nature, in the received notion 
of it, to give an account of God’s mundane 
creatures, And when St. Paul himfelf, who 
was no ftranger to the Heathen learning 
writing to the Corinthians, who were Greeks, 
{peaks of the ptoduction of corn out of feed 
own, he does not attribute the produced bo- 
dy to natures but when he had fpoken of a 
grain of wheat, or fome other feed put into the 


1 Cor. xv. 


ground; he adds, that God gives it fuch a37, 38. 


body as be pleafeth, and to every feed its own 
body, 1. &. And a greater than St. Paul, 
{peaking of the gaudinefs of the lillies, (or 
as fome will have it, tulips,) ufes this ex- 
preffion, lf God fo clothe the grafs of the field, 
&c. Matt. vi. 28, 29, 30. The celebrati- 
ons, that David, Fob, and other holy He- 
brews, mentioned in the Od Teftament, make 
on occafion of the admirable works they con- 
templated in the univerie, are addreffed di- 
rectly to God himfelf, without taking notice 
of nature, Of this I could multiply inflances, 
but fhall here, for brevity’s fake, be con- 
tented to name a few, taken from the book 
of Pfalms alone. In the hundredth of thok- 
hymns, the penman of it makes this, That 
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Verfe 7. 


received Notion of NATURE. 


Gad bas made us, the ground of an exhorta- 
tion, Yo eater into bis gates with thank{giving, 
and into bis courts with praife, Pfal. Ixxix. 34. 


And in another, Let the heaven and earth praife - 


God, {that is, give men ground and occafion 
to-praifle Him] congruoufly to what David 
elfewhere fays to the great creator of the uni- 
verte, All thy works fhall praife thee, O Lord, 
aud thy faints fhall bicfs thee, Pfal, cxlv. 10. 
And in another of the facred hymns, the 
fame royal poet fays to his maker, Thou haft 
covered me in my mother’s womb. I will praife 
thee, for I am fearfully and wonderfully made, 
marvellous are thy works, and that my foul 
knoweth vioht well, Pial, cxxxix, 13, 14. 

I Have fometimes doubted, whether one 
may not on this occafion add, that if men 
will. needs take in a Being fubordinate to 
God, for the management of the world ; it 
feems more confonant to the holy {cripture, 
to depute angels to that charge, than nature. 
For I confider, that, as to the cceleftial part 
ef the univerfe, in comparifon of which the 
dublunary is not perhaps the ten thoufandth 
part, both the heathen 4-:fotelians, and the 
fchool philofophers among the Chriftians, 
teach the coeleftial orbs to be moved or 
guided by intelligences, or angels, And as 
to the lower or fublunary world, befides that 
the holy writings teach us, that angels have 
been often employed by God for the govern- 
ment of kingdoms, (as is evident out of the 
book of Daniel.) and the welfare and punifh- 
ment of particular perfons; one of thofe glo- 
rious fpirits is, in the apocalypfe, exprefsly 
ftyled the angel of the waters : which title di- 


vers learned interpreters think to be given 


him, becaufe of his charge or office to over- 
fee and preferve the waters. And I remem- 
ber, that in the fame book there is mention 
made of an angcl, that had power, autho- 
rity, or jurifaiciion, (uote) over the fire. And 
though the excellent Grotius gives another 
conjecture of the title given the angel of the 
waters ; vet in his notes upon the next verfe 
fave ene, he teaches, that there was an angel 
appointed to preferve the fouls, that were kept 
under the altar there mentioned. And if we 
take tle angel of the waters to be the guar- 
dian or conferver of them, perhaps as the 
Romans (in whofe empire St. Fohn wrote) had 
fpecial officers to look to their aqueducts and 


other waters ; it may not be amifs to obferve, 


upon the by, that he is introduced prailing 
his and his fellow-fpirits. great creator : which 
is an act of religion, that, for aught I know, 
none of the naturiits, whether Pagan or even 
Chriftians, cver mentioned their nature to 


have performed, 


I xwow it may on this occafion be al- 
ledged, that fubordinata non pugnant, and 
nature being God’s vicegerent, her works 
are indeed his, But that he has fuch a vice- 
geient, ic is one of the main bufineffes of 
this difcourfe to call in queftion ; and till the 
affirmative be folidly proved, (nay, and 
thougii it were fo) I hope I fhall be excufed, 
if with Mofes, Fob, and David, I call the 
creatures I admire in the vifible world, the 

Vox. IV. 


works of God, (not of nature) and praife 


‘rather him than her, for the wifdom and 


goodnefs difplayed in them ; fince among the 
Lfraelites, till they were over-run and corrupt- 
ed by idolatrous nations, there was for many 
ages a deep filence of fuch a being, as we 
now call nature. And I think it much more 
fafe and fit, to fpeak as did thofe, who for 
fo long a time were the peculiar people of 
God, than with the heathen poets and phi- 
lofophers, who were very prone to afcribe 


divinity to hiscreatures, and fometimes even " 


to their own. 

I mentron thefe things, not with defign 
to engage in the controverfy, about the au- 
thority or ufe of the fcripture in phyfical 
{peculations, but to obviate or remove a.pre- 
judice, that (as I formerly intimated) I fear 
may be taken up, upon the account of theo- 
logy or religion, againft my ftudioufly un- 
frequent employing the word nature in the 
vulgar fenfe of it; by fhewing, that, whe- 
ther or no the fcriptures be not defigned to 
teach us higher and more neceffary truths 
than thofe, that concern bodies, and are dif- 
coverable by the meer light of reafon, both 


its expreffions and its filence give more coun- ° 


tenance to our hypothefis, than to that of che 
naturifts, 


SECT. IV. 7 


III, AVING fhewn, that the. definition 
given of nature by 4vifotle himfelf, 

as great a logician as he was, has not been 
able to fatisfy fo much as his interpreters and 
difciples, what his own idea of nature was, it 
would be to little purpofe to trouble you and 
myfelf with inquiring into the definitions 
and difputes of other Peripatetics, about {6 
obf{cure and perplexed a fubject ; efpecially 
fince # is not my bufinefs in this tract foli- 
citoufly to examine, what /riftotle thought 
nature to be, but what is to be thought of 
the vulgarly received notion of nature: and 
though of this the fchools have been the chief 
propagators, for which reafon it was fit to 
take notice of their mafter Ariftotle’s defini- 
tion ; yet the beft way, I know, to invefti- 
gate the commonly received opinion of na- 
ture, 1s, to confider, what effata or axioms 
do pafs for current about her ; and what ti- 
tles and epithets are unanimoufly given her, 
both by philofophers and other writers, and 
by the generality of men, that have éccafion 
to difcourfe of her and her actings, 

Or thefe axioms and epithets, the princi- 
pal feen to be thefe, that follow. 

Natura eft fapientiffima, adeoque opus natura 
eft opus intelligentia. i ? 

* Natura nibil facit fruftra. 


69 


a * Arif, de 

Natura fine fuo nunquam excidit. Calo, /. 

+ Natura femper factt quod optimum eff. I. c. 11. 

Natura femper agit per vias brevifimas. ao 

Natura neque redundat in fuperfluis, neque sy °. : 
deficit in ‘neceffariis. fale Gent 

Omnis natura eft confervatrix fui, LIL e120, 

Natura eft morborum medicatrix. § 22. 

—§ B. _ Natura 
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Natura femper invigilat confervationi uni- 
berfi. 
' Nattira vacuum horret, 

Frem all thefe particulars put togéther, it 
may appear, that the vulgar notion of nature 
may be convéniently enough expreffed by 
forne fuch defcription as this : 

Nature is a moft wife being, that does 
hothing in vain; does not mif$ of her ends; 
does always that, which (of the things fhe 
can do) is beft to be done; and this fhe 


does by the moft direct or compendious ways, 


neither employing any things fuperfluous, nor 
being wanting in thisigs ‘nectflary ; fhe teaches 
and -inclines every one of her works to pre- 
ferve (ffelf: and, as in the microcofm, {man) 
itis fhe, that is the curer of difeafes; fo in 
the mhacrocofm (the world} for the confer- 
vation of the urtiverfe, fhe abhors a vacuum, 
making particulat bodies act contrary to their 
own inclinations and interefts; to prevelf it, 
tor the public good. = 

Wuat I think of the particalars, that 
make up this panegyrical defeription of na- 
ture, will (God permitting) be told you in 
due place; my prefent work being only to 
make you the cleareft reprefentation I can; 
of what men generally (if they underftand 
themfelves) do, or, with congruity to the 
axioms they admit and ufe, ought to con- 
ive nature to be. 

Ir is not unlike, that you may expect or 
wifh, that on this oceafion, 1 fhould propofe 
fome definition or defcription of nature, as 
thy own. But declining (at leaft at prefent) 
to fay any thing dogmatically about this mat- 
tery I know not, whether I may not, oh this 
occafion, confels to you, that [ have fome- 
times been fo paradoxical, or (if you pleafe) 
fo extravagant, as to entertain, as a ferious 
doubt, what Ifotrnerly intimated, v/z, whe- 
ther nature be a thing, or a name ? I “meth, 
whether it be a real exiftent being, of a'no- 
tional entity, fomewhat of kin to thofe ficti- 
tious terms, that men have devifed, that they 
might compendioufly exprefs feveral things 
together by one name ? as when, for inftance, 
we fpeak of the concocting faculty afcribed 
to anirhals, thofe, that confider, and are care- 
ful to tnderftand what they fay, do not mean, 
I know not what entity, that 1s diftinét from 
thc human body, as It is an engine curioufly 
contrived, and made up of ftable and fluid 
parts; but obferving an actuating power and 
fitnefs in the teeth, tongue, fpittle, fibres and 
membranes of the gullet and ftomach, toge- 
ther with the natural heat, the ferment, or 
elfe the menftruutn, and fore other agents, 
by their co-operation, to cook or dfefs the 
aliments, and change them into chyle; ob- 
ferving thefe things, I fay, they thought it 
canvenient, for brevity’s fake, to exprefs the 
complex of thofe caufes, and the train of 
their actions, by the futhmary appellation of 
concocting factlty. 

Wuitsr I was indulging myfelf in this 
kind of ravings, it came into my mind, that 
the naturifts might demand of tme,.how, with- 
out admitting their notion, I could give any 
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tolerable account of thofe moft ufeftil forms. 
of fpeech, which men employ, when they 
fay, that nature does this or that; or, that 
fuch a thing is done by nature, or according 
to nature, or elfe happens againit nature 2? 
and this queftion I thought the more worth 
anfwering, becaufe-thefe phrafes are fo fre- 
quently ufed by men of all forts, as well 
learned as illiterate, that this cuftom hath 
made them be thought not only very con- 
venient, but neceffary ; infomuch that I look 
upon it as none of the leaft things, that has 
procured fo general a reception to the vulgar 
notion: of nature, that thefe ready and com- 
modious forms of fpeech fuppofe the truth 
of it, 

Ir may therefore, in this place, be perti- 
nent to add, that fuch phrafes, as, that na- 
ture, ar faculty, or fuétion, doth this or thar, 
are not the only ones, wherein I obferve, that 
men afcribe to a notional thing that, which, 
indeed, is performed by real agents; as, when 
wefay,that the law punifhes murder with death, 
that 1t protects the innocent, releafes a debtor 
out of prifon, when he has fatisfied his cre- 
ditors (and the minifters of juftice) on which, 
or the like occafions, we may juftly fay, that 
it is plain, that the law, which, being in itfelf 
a dead letter, is but a notional rule, cannot, 
in a phyfical fenfe, be faid to‘perfomythefe 
things; but they are really performedeby 
judges, officers, executioners, and othér men, 
acting according to that rule, Thus when 
we fay, that cuftom does this or that, we 
ought: to mean only, that fuch things are 
done by proper agents, acting with confor- 
mity to what is ufual, (or cuftomary) on 
fuch .occafions, And, to give you a yet 
more appofite inftance, do but confider, how 
many events are wont to be afcribed to for- 
tune or chance ; and yet fortune is, in reali- 
ty, no phyfical caufe of any thing, (for 
which reafon probably it is, that antienter 
naturalifts taan Arifotle, as himfelf intimates, 
take no notice of it, when they treat of na- 
tural caufes) and only denotes, that thofe 
effects, that are afcribed to it, were produced 
by their true and proper agents, without in- 
tending to produce them; as, when a man 
fhoots at a deer, and the arrow lightly glan- 
cing upon the beaft wounds fome man, that 
lay beyond him, unfeen by the archer ; it is 
plain, that the arrow is a phyfical agent, thac 
acts by virtue of its fabrick and motion, in 
both thefe effects; and Yet men will fay, that 
the flight hurt it gave the deer, was broughe 
to pafs according to the courfe of nature, 
becaufe the archer defigned to fhoot the 
beaft; but the mortal wound it gave the man, 
happened by chance, becaufe the archer in 
tended not to fhoot him, or any man elfe. 
And whereas divers of the old atomical phi- 
lofophers, pretending (without good reafon, 
as well as againft piety) to give an account 
of the origin of things, without recourfe to 
a Deity, did fometimes affirm the world to 
have been made by nature, and fometimes 
by fortune, promifcuoufly employing thofe 
terms; they did it, (¥ I guefs aright) we 
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caufe they thought neither of them to denote 
any truc and proper phyfical caufe, but ra- 
ther certain conceptions, that we men have 
of the manner of acting of true and proper 
agents. And therefore, when the Epicureans 
taught the world to have been made by 
chance, it is probable, that they did not look 
upon chance, as a true and architectonic 
caufe of the fyftem of the world, but be- 
lieved all things to have been made by the 
atoms, confidered as their conventions and 
concretions into the fun, ftars, earth, and 
other bodies, were made without any defign 
of conftituting thofe bodies, 

Wuitst this vein of framing paradoxes 
yet continued, I ventured to proceed fo far, 
as to queftion, whether one may not fer, 
from what has been faid, that the chief ad- 
 -yantage.a philofopher receives from what 
-en call nature, be not, that it affords them, 
on divers occafions, a compendious way of 
expreffing themfelves? fince (thought I) to 
confider things otherwife than in a popular 
way, when a man tellswme, that nature does 
fuch a thing, he does not really help me to 
underftand, or to explicate, how it is done ; 
for it feems manifeft enough, that whatever 
is done in the world, at leaft wherein the 
rational foul intervenes not, is really effected 
by corporeal caufes and agents, acting ina 
world fo framed as ours is, according to the 
laws of motion fettled by the omnifcient Au- 
thor of things. 

. WHEN a man knows the contrivance of a 
watch or clock, by viewing the feveral pieces 
of it, and feeing how, when they are duly 
put together, the fpring or weight fets one 
of the wheels a working, and by that another, 
till by a fit confecution of the motions of 
thefe and other parts, at length the index 
comes to point at the right hour of the day ; 
the man, if he be wife, will be well enough 
{atisfied with this knowledge of the caufe of 
the propofed effect, without troubling him- 
felf to examine, whether a notional philofo- 
pher will call the time-meafuring in{ftrument 
arr ens per fe, or an ens per accidens? and whe- 
ther it performs its operations by virtue of 


an internal principle, fuch as the {pring of it- 


ought to be? or of an external one, fuch as 
one may think the appended weight ? And, 
as he, that cannot, by the mechanical affecti- 
ons of the parts of the univerfal matter, ex- 
plicate a phenomenon, will not be much 
helped to underftand, how the effect is pro- 
duced, by being told, that nature did it: fo, 
if he can explain it mechanically, he has no 
more need to think, or (unlefs for brevity’s 
fake) to fay, that nature brought it to pats, 
than he, that obterves the motions of a clock, 
has to fay, that it is not the engine, but 1t is 
art, that fhews the hour; whereas, without 
confidering that ggneral and uninftructive 
name, he fufficiently underftands, how the 
parts, that make up the engine, are deter- 
mined by their conftruction, and the feries 
of their motions, to produce the effect, that 
is brought to pafs. 


Wuen the lower end of a reed, being 
dipped, for inftance, in milk or water, he 
that holds it, does cover the upper end with 
his lips, and fetches his breath, and here- 
upon the liquor flows into his mouth; we 
are told, that nature raifeth it to prevent a 
vacuum, and this way of raifing. it, is called 
fuction: but, when this is faid, the word 
nature does but furnifh us with a fhort term, 
to exprefs a concourfe of feveral caufes, and 
fo does in other cafes, but what the word 
fuction does in this; for neither the one,. nor 
the other, helps us to conceive, how this 
feemingly fpontaneous afcenfion of a heavy 
liquor is effected; which they that know, 
that the outward air is a heavy fluid, and 
gravitates, or preffes more upon the other 
parts of the liquor, than the air contained in 
the reed (which is rarefied by the dilatation 
of the fucker’s thorax): does upon the in- 
cluded part of the furface, will readily ap- 
prehend, that the fmaller preffure will be 
{urmounted by the greater, and confequently 
yield to the afcenfion of the liquor, which is, 
by the prevalent external preffure, impelled 
up into the pipe, and fo into the mouth, (as 
I, among others, have elfewhere made out.) 
So that, according to this doétrine, without 
recurring to nature’s care, to prevent a va- 
cuum, one, that had never heard of the Pe- 
ripatetick notions of nature, or of fuction, 
might very well underftand the mentioned 
phenomenon, And, if afterwards he fhould 
be made acquainted with the received opi- 
nions, and forms of fpeech, ufed on this oc- 
cafion, he would think, that fo to afcribe 
the effect to nature is needlefs, if not alfo 
erroneous 3 and that the common theory of 
fuction can afford him nothing, but a com- 
pendious term, to exprefs, at once, the con- 
courfe of the agents, that make the water 
afcend, 

How far, I think, thefe extravagant rea- 
fonings may be admitted, you may be en- 
abled to diicern, by what you will hereafter 
meet with, relating to the fame fubjects, in 
the feventh fection of this difcourfe, And 
thereforey returning now to the rife of this 
digreffion, namely, that it is not unlike you 
may expect, I fhould, after the vulgar no- 
tion of nature, that I lately mentioned, with- 
out acquiefcing in it, fubftitute fome defini- 
tion or defcription of nature, as mine; I 
hope you will be pleafed to remember, that 
the defign of this paper was, to examine the 
vulgar notion of nature, not propole a new 
one of my own, And indeed the ambigui- 
ty of the word is fo great, and it is, even 
by learned men, ufually employed to fignify 
fuch different things, that, without enume- 
rating and diftinguifhing its various accep- 
tions, It were very unfafe to give a definition 
of it, if not impoffible to deliver one, that 
would not be liable to cenfure. I fhall not 
therefore prefume to define a thing, of 
which there is yet no fettled and ftated no- 
tion agreed on among men: and yet, that J 
may, as far as I dare, comply with your cu- 

riofity, 
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riofity, I fhall tell you, that if I were to 
propote a notion, as leis unfit, than any I 
have met with, to pafs for the principal no- 
tion of nature, with regard to which many 
axioms and expreffions, relating to that 
word, may be not inconveniently underftood, 
I fhould diftinguifh between the univerfal, 
and the particular nature of things, And, 
of univerfal nature, the notion 1 would offer 
fhould be fome fuch as this; that nature is the 
agoregate of the bodies, that make up the 
world, framed as it is, confidered as a prin- 
ciple, by virtue whereof they act and fuffer, 
according to the laws of motion prefcribed 
by the Author of things. Which defcrip- 
tion may be thus paraphrafed ; that nature, 
in general, is the refult of the univerfal mat- 
ter, or corporeal fubftance of the univerfe, 
confidered as it is contrived in the prefent 
{tructure and conftitution of the world, 
whereby all the bodies, that compofe it, are 
enabled to a&t upon, and fitted to fuffer from 
one another, according to the fettled laws of 
motion. I expect, that this gaa ies will 
appear prolix, and require to be heedfully 
perufed ; but che intricatenefs and importance 
of the fubjec&t hindered me from making it 
fhorter, and made me chufe rather to pre- 
fume upon your attention, than not endea- 
vour to exprefs myfelf intelligibly and wa- 
rily about a fubjeét of fuch moment. And 
this will make way for the other (fubordi- 
nate) ‘notion, that is to attend the former 
defcription : fince the particular nature of 
an individual body confilts in the general 
nature, applied to a diftiné&t portion of the 
univerfe: or rather fuppofing it to be placed, 
as it is, in a world, framed by God, like 
ours, it confifts in a convention of the me- 
chanical affections (fuch as bignefs, figure, 
order, fituation, contexture, and local mo- 
tion) of its parts, (whether fenfible or in- 
fenfible) convenient and fufficient to confti- 
tute in, or to intitle to, its particular f{pecies 
or denominations, the particular body they 
make up, as the concourfe of all thefe ts 
confidered as the principle of motion, reft, 
and changes in that body. 

Ir you will have me give to thefe two no- 
tions more compendious expreffions, now 
that, by what hath been faid, I prefume you 
apprehend my meaning ; I fhall exprefs, what 
I called general nature, by cofmical mecha- 
nifm, that is, a comprifal of all the mecha- 
nical affections (figure, fize, motion, &e.) 
that belong to the matter of the great fyftem 
of the univerfe. And, to denote the nature 
of this or that particular body, I fhall ftyle 
it, the private, the particular, or (if you 
pleafe) the individual mechanifm of that 
body ; or, for brevity’s fake, barely the me- 
chanifm of it, that is, the effential modifica- 


tion, if I may fo fpeak, by which I mean, . 


the comprifal of all its mechanical affections 
convened in the particular body, confidered, 
as it is determinately placed, in a world fo 
cconftituted ag ours Is. 
Ir is Like you will think it ftrange, that in 
this defcription I fhould make the prefent 
I 


fabrick of the univerfe a part, as it were, 
of the notion I frame of nature, though the 
generality of philofophers, as well as other 
nien, {peak of her as a plaftic principle of 
all the mundane bodies, as if they were her 
effects ; and therefore they ufually call them 
the works of nature; and the changes, that 
are obferved in them, the phaznomena of 
nature: but, for my part, I confefs, I fee no 
need to acknowledge any architectonic being, 
befides God, antecedent to the firft forma- 
tion of the world. 

Tue Peripateticks, whofe fchool either 
devifed, or mainly propagated the received 
notion of nature, conceiving (not only mat- 
ter, but) the world to be eternal, might look 
upon it, as the province, but could not, as 
the work of nature, which, in their hypo- - 
thefis, is its guardian, without having been 
its architect. 

Tue Epicureans themfelves, that would 
refer all things, that are done in the world, to 
nature, cannot, according to their princi- 
ples, make what they now call nature, to 
have been antecedent to the firft formation of 
our prefent world: for, according to their 
hypothefis, whilft theit numberlefs atoms. 
wildly roved in their infinite vacuity, they 
had nothing belonging to them but bignefs, 
figure and motion; and it was by the coali- 
tion or convention of thefe atoms, that the 
world had its beginning: fo that, according 
to them, it was not nature, but chance, that 
framed the world ; though afterwards, this 


original fabrick of things does, by virtue 


of its ftructure, and the innate and unlofeable 
motive power of atoms, continue things in 
the fame ftate for the main; and this courfe, 
though cafually fallen into it, and continued 
without defign, is that, which, according 
to their hypothefis, ought to pafs for na- 
ture, 

AND, as meer reafon doth not oblige me 
to acknowledge fuch a nature, as we call in 
queftion, antecedent to the origin of the 
world ; foneither dol find, that any revela- 
tion contained in the holy {fcriptures, clearly 
teaches, that there was fuch a being. For, 
in the hiftory of the creation, it is exprefly 
faid, that in the beginning God made the hea- 
vens and the earth; and, in the whole ac- 
count, that Mo/es gives of the progrefs of it, 
there is not a word of the agency of nature ; 
and, at the latter end, when God 1s intro- 
duced, as making a review of all the parts 


of the univerfe, it is faid, that God faw Gen, x.3:. 


every thing that be had made; and it is toon 


after added, that be dleffed and fanttifitd the Gen. ii. 3. 


feventh day, becaufe, in it, (or rather, juft 
before it, as I find the Hebrew particle elfe- 
where ufed) be had refted from all bis works, 
which God created and made. And though 


there be a paffage in the book of Fod, that, sobxxxvii. 
probably enough, argues the angels (there 4, 6, 7. 


called the fons of God) to have exifted, ei- 
ther at the beginning of the firft day’s work, 
or fome time before it; yet it is nor there fo 
much as intimated, that they were co-ope- 
rators with their Maker, in the framing of 

the 


veceittd Notion of NATURE. 


the world, of which they are reprefented as 
{p:Ctators and applauders, but not fo much 
as inftruments, But fince revelation, as much 
as I always reverence it, 1s, I confefs, a fo- 
reign principle in this philofophical inquiry, 
I fhall wave it here, and tell you, that, when 
I confult only the light of reafon, I am in- 
clined to apprehend the firft formation of the 
world, after fome fuch manner as this: 

i THinx it probable, (for I would not 
dcgmatize on fo weighty, and fo difficult a 
fubjeét) that the great and wife Author of 
things did, when he firft formed the uni- 
verial and undiftinguifhed matter into the 
world, put its parts into various motions, 
whereby they were neceffarily divided into 
numberlefs portions of differing bulks, fi- 
sures and fituations, in refpeéct of each other ; 
and that, by his infinite wifdom and power, 
he did fo guide and over-rule the motions of 
thefe parts, at the beginning of things, as 
that (whether in a fhorter or a longer tune, 
reafon cannot well determine) they were final- 
ly difpofed into that beautiful and orderly 
frame, we call the world ; among whofe 
parts fome were fo curloufly contrived, as to 
be fit to become the feeds, or feminal prin- 
ciples of plants and animals. And J further 
conceive, that he fettled fuch laws or rules 
of local motion, among the parts of the uni- 
versal matter, that, by his ordinary and pre- 
ferving concourfe, the feveral parts of the 
univerfe, thus once completed, fhould be 
able to maintain the great conftruction, or 
fyftem and ceconomy of the mundane bodies, 
and propagate the {pecies of living creatures, 
So that, according to this hypothefis, I fup- 
pofe no other efficient of the univerfe, but 
God himfelf, whofe almighty power, {till 
accompanied with his infinite wifdom, did 
at firft frame the corporeal world, accor- 
ding to the divine ideas, which he had, as 
well moft freely, as moft wifely determined 
to conform them to: for, I think, it is a 
miftake to imagine, (as we are wont to do) 
that what is called the nature of this or that 
body, is wholly comprifed in its own matter, 
and its (I fay not fubftantial, but) effential 
form ; as if from that, or thefe only, all its 
operations muft flow. For an individual 
body being but a part of the world, and 
encompaffed with other parts of the fame 
great automaton, needs the affiftance or con- 
courfe of other bodies, (which are external 
agents) to perform divers of its operations, 
and exhibit feveral phenomena that belong 
to it. This would quickly and manifeftly 
appear, if, for inftance, an animal or an herb 
could be removed into thofe imaginary {paces 
the {chool-men tell us of, beyond the world ; 
or into fuch a fpace, as the Epicureans fancy 
their intermundia, or empty intervals, be- 
tween thofe numerous worlds, their matter 
dreamed of: for, whatever the ftructures of 
thefe living engines be, they would as little, 
without the co-operations of external agents, 
fuch as the fun, wether, air, &%c. be able to 
exercife their funétions, as the great mills, 
commonly ufed with us, would be to grind 
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corn, without the affiftance of wind or run- 
ning water, Which may be thought the 
more credible, if it be confidered, that by 
the mere exclufion of the air, (though not 
of light, or the earth’s magnetical effuvia, 
sc.) procured by the air-pump, bodies 
placed in an extraordinary large glafs, will 
prefently come into fo differing a ftate, that 
warm animals cannot live in it; nor flame 
(though of pure fpirit of wine) burn; nor 
{yringes draw up water, nor bees, or fuch 
winged infects fly; nor caterpillars crawl ; 
nay, nor fire run along a train of dried gun- 
powder: all which I fpeak upon my own 
experlence. According to the foregoing hy- 
pothefis, I confider the frame of the world 
already made, as a great, and, if I may fo 
{peak, pregnant automaton, that, like a wo- 
man with twins in her womb, or a fhip fur- 
nifhed with pumps, ordnance, €¥c. is fuch 
an engine, as comprifes, or confifts of feve- 
ral leffer engines; and this compcunded ma- 
chine, in conjunction with the laws of mo- 
tion, freely eftablifhed and ftill maintained 
by God, among its parts, I look upon as a 
complex principle, whence refults the fettled 
order or courfe of things corporeal. -And 
that which happens, according to this courfe, 
may, generally fpeaking, be faid to come to 
pals according to nature, or to be done by 
nature ; and that, which thwarts this order, 
may be faid to be preternatural, or contrary 
to nature, And indeed, though men talk 
of nature as they pleafe, yet whatever is done 
among things inanimate, which make in- 
comparably the greateft part of the univerfe, 
is really done but by particular bodies, acting 
on one another by local motion, modified by 
the other mechanical affections of the agent, 
of the patient, and of thofe other bodies, 
that neceffarily concur to the effect, or the 
phaenomenon produced. 

[N, B.] Tuose, that do not relifh the 
knowledge of the opinions and rites of the 
antient ews and Heathens, may pafs on to 
the next or fifth fection, and fkip the whole 
following excurfion, comprifed between double 
parathefes’s, which, though neither imper- 
tinent nor ulelefs to the {cope of this treatife, 
is not abfolutely neceffary to it. 

[In the foregoing (third) fe€tion of this 
treatife, I hope I have given a fufficient rea- 
fon of my backwardnefs to make frequent 
ufe of the word nature; and now, in this 
(fourth) fection, having laid down fuch a de- 
{cription of nature, as fhews that her vota- 
ries reprefent her as a goddefs, or at leaft a 
femi-deity ; it will not be improper, in this 
place, to declare fome of the reafons of my 
diffatisfaction with the notion or thing itfelf, 
as well as with the ufe of the name; and to 
fhew, why I am not willing to comply with 
thofe many, that would impofe it upon us as 
very friendly to religion. 

_ Anp thefe reafons I fhall the rather pro- 
pofe, becaufe not only the generality of other 
learned men, (as I juft now intimated) but 
that of divines themfelves, for want of in- 
formation, or for fome other caufe, feem not 
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to have well confidered fo weighty a mat- 
ter. 

Yo manifeft therefore the malevolent a- 
fpect, that the vulgar notion of nature has 
iad, and therefore poffibly may have, on re- 
licion ; [think fit, in a general way to pre- 
mife, what things they are, which feem to 
me to have been the fundamental errors, that 
sided the Heathen world, as well philoio- 
phers as others: for, if I miftake not, the 
looking upon meerly corporeal, and often- 
times inanimate things, as if they were en- 
dowed with life, fenie and underftanding ; 
and the afcribing to nature, and fome other 
beings, (whether real or imaginary) things, 
that belong but to God, have been fome, 
(if not the chief) of the grand caufes of 
the polytheifm and idolatry of the gentiles. 

Tue moft antient idolatry, (taking the 
word in its laxer fenfe) or at leaft one of the 
earlieft, feems to have been the worfhip of 
the cceleftial lights, efpecially the fun and 
moon; that kind of boda zara, m7¥ NAY 
(as the Jewith writers call ftrange or falfe 
worfhips) being the moft natural, as having 
for its objects, glorious bodies, immortal, 
always regularly moved, and very beneficia] 
to men, There is recorded, in the holy 
{cripture, a paflage of Fob, who it probably 
reputed to be, at leaft, as antient as AZofes, 
which feems to argue, that this worfhip, of 
the two great luminaries, was practifed in 
his time, and looked upon as criminal! by 
religious men; and, as our Englifh verfion 
renders the Hebrew words, punifhable by 
the civil magiftrate. If, fays Fob, I debeld 
the fun, when it foined, or the moon walking in 
brightne[s: and my beart hath been fecretly in- 
ticed, cr my mouth hath kiffed my hand, €8e. 
And that this idolatry was ptactifed in Mo- 
fests time, may be gathered from that paf- 
fage in Deuteronomy. And left thou lift up 
thine eyes unto beaven, and when thou feeft 
the fun, and the moon, and the ftars, even all 
the hoft of heaven, foouldft be driven to worfbip 
them, and ferve them, Fc, The Sabeans, 
or, as many criticks call them, the Zabians, 
are, by fome very learned men, thought to 
have been the earlieft idolaters: and the ableft 
of the Jewith Rabbies, Maimonides, makes 
ther to be fo antient, that brabam was put 
to difpute againft them. And their fuper- 
{tition had {o over-fpread the Eaft, in Mdo/es’s 
time, that the fame Maimonides judicioufly 
obferves, that divers of the ceremonial laws, 
given to the Fews, were inftituted in oppofi- 
tion to the idolatrous opinions, magical rites, 
and other fuperftitions of the Zabians. Of 
this he (feconded therein by our famous Sel- 
den) gives feveral inftances; to which, fome 
are added by the learned Hottinger. But this 
only upon the by ; my purpofe, in mention- 
ing thefe Zabians, being to obferve to you, 
that they looked upon the planets, and efpe- 
cially the fun and moon, as gods, and wor- 
fhipped them accordingly, taking them for 
intelligent beings, that had a great intereft 
in the government of the world, 
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Tuis may be proved out of fome Eaftern 
writers, efpecially Maimonides, who, in one 
place, afferts the Zabians to have adored the Lid, 3- 
fun and moon, and the bof of beavens (as‘4P- 3° 
the fcripture ftyles the cceleftial lights) as true 2 Kings 
gods: and this we fhall the lefs wonder at, xvii. 16, 
if we confult another place of the fame learned ? Chron. 
author, wherein he informs the readers, that rv 
thefe idolaters (the Zabians or Chaldeans) woch. ib. 
made ftatues of filver and gold, thofe for3. cap. 25. 
the fun, and thefe for the moon; which, 
being confecrated by certain rites and cere- 
monies, did invite, and, as it were, attract 
the fpirits of thefe ftars into thofe fhrines ; 
whence they would fpeak to their worfhippers, 
acquaint them with things profitable, and 
even predié& to them things to come, And 
of fome fuch fort of fpeaking images, fome 
learned criticks fuppofe the Teraphim (as the 
original text calls them) to have been, that 
Laban {0 prized, as to call them his gods: 
which it is gueffed Rachel ftole from her fa- 
ther, left, by confulting them, he might 
learn what way her hufband and his company 
had taken in their flight. And the fame 
great Rabbi having informed his readers, that 
he faw feveral books of tht Zabian fuperfti- 
tion, fomewhere mentions one or two, that 
treated of fpeaking-images. And it was 
perhaps from thefe Zabians, or ‘their difci- 
ples, that Zeno, the founder of the Stoical 
fet, taught, as Stobeus informs us, that the 
fun, moon, and the reft of the ftars were 
endowed with underftanding and prudence. 
And Seneca, an eminent champion of that 
rigid fe&t*, reprehends Epicurus and Anax-% Sen, de 
agoras, (whofe difciple he was, in that opi- Bene/. 4b 
nion) that they held the fun to be a burning?: “ 3%. 
ftone, or an aggregate of cafual fires, and 
any thing, rather than a god. 

I am forry I could not avoid thinking the 
great Hippocrates to have been involved in 
the great error we are {peaking of, when in 
his book De principiis aut carnibus, near the 
beginning, I met with this paffage ; Videtur 
fane mibi id, quod (O:euir) calidum vocamus, 
immortale effe, et cunéta intelligere et videre, 
et audire et fcire omnia, tum praefentia tum fu- 
tura. According to which fuppofition, he 
prefently attempts to give fome fuch account 
of the origin of the world’s frame, as he 
could in a very few lines; and then fpends 
the reft of the book, in giving particular 
accounts, how the parts of the human body 
come to be framed; wherein, though I com- 
mend the attempt in general, becaufe, with- 
out acquiefcing in I know not what faculties, 
he endeavours to give an intelligible and par- 
ticular account, how things come to be per- 
formned and produced ; yet I cannot but look 
on this book, as a remarkable inftance of this 
truth, that, without having recourfe to the 
true God, a fatisfaétory account cannot be 
given of the original or primitive production 
of the greater and leffer world, fince fo great 
a naturalift as Hippocrates, by the help of his 
his idolized re, was unable to perform this 
tafk, with any fatisfaction to an asad 
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and intelligent inquirer. And Galen himfelf, 
who was not unacquainted with Mofes’s writ- 
ings, and lived when Chriftianity was propa- 
gated through a great part of the world ; 
Galev, I fay, even in that admirable treatife, 
De ufit Partium, where he fo excellently de- 
clares and celebrates the moft wife author of 
things, was fo far tranfported with the error, 
which infected fo many other heathen philo- 
fophers, that he fancied the earth itfelt, 
though he {peaks contemptibly of it, had a 


certain foul or mind, imparted to it by the. 


Galenus fuperior bodies, which, he faith, is fo con- 
de nf fpicuous, firft in the fun, then in the moon, 
Partum, snd afterwards in the other ftars; that by 
}. xvi. ° ; : 
apud Lae their beauty the contemplator will be induced 
cunam in to think it reafonable, that the more pure 
Epitome their corporeal fubftance is, it is inhabited by 
pee 8 a mind, fo much the better and more per- 
fect than that of thefe terreftrial bodies. 
And having fpoken of the reafoning nature, 
that fhined in Plato, Ariftotle, Hipparchus, 
Archimedes, 8c, he thus infers; Sz igitur 
in tanta colluvie (quo enim alio nomine quis 
appellet id, quod ex carne, fanguine, pituita, ac 
bile utraque eft conflatum) mens gignatur, adeo 
eximia Eo excellens ; quantam ejufdem putandum 
eft effe excellentiam in Sole, Luna, aliifque etiam 
Sideribus ? (to which he fubjoins) Mihi qui- 
dem, dum bec mecum voluto, non exigua que- 
dam mens talis, per ipfum etiam nos aerem am- 
dientem, effe extenfa videtur, Fieri enim non 
poreft, quum lucis iphus Solis fit particeps, quin 
vim etiam ab ipfo affumat. 

Bur this upon the by. Nor did this opi- 
nion of the divinity of the cceleftial bodies 
die with the Zabians, or the Greek philofo- 
phers. For I found, by fome queftions I 
propofed to an inquifitive perfon, who, hav- 
ing lived many years in China and feveral of 
the neighbouring kingdoms, had acquired 
{kill enough in the tongues to converfe with 
the natives ; I found, I fay, that ina folemn 
conference he had with fome of the more 
eminent and philofophical doétors of the Chi- 
nefes religion, they frankly profeft, that they 
believe the heavenly bodies to be truly di- 
vine, and to be worfhipped, and that upon 
this particular ground, that they imparted to 
men fuch good things, as light, heat, rain, 
fc, and the productions and confequences 
of thefe : and this belief they declared, 
they thought more rational, than that of the 
Europeans, who worfhip a deity, whofe nei- 

- ther fhape, nor colour, nor motion, nor effi- 
cacy on fublunary things, were at all vifible. 
It agrees very well with the opinion of the 
Origen. antient Greeks, who, as Origen relates, called 
cont. Ce/- the fun, moon, and the ftars tuoavas @els % 
fame Suits, confpicuous and fenfible gods. And we 
are taughe by ufedius, that the antient 
Praparat. Aogyptian theologizers, whofe religion was 
].iii.c 4.neer of kin. to that of the Chaldeans, if not 
Damalcius borrowed of it, looked upon the fun and 
vital fideri ; 
apud Pha. Moon, whom they worfhipped under the 
tum: Co-names of Ofris and J/s, not only as the chief 
lune pre gods, but as the makers and governors of 
cereris much, # not of all, of the reft of the uni- 
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I witt not here inquire, whether thefeOlrim 
old heathen philofophers did, befides the ftars t"-U, © 
and other beings, that they adored as gods, anaes 
believe one only numen or fupreme deity. illum om- 
But that may fuffice for my prefent purpofe, nia con- 
which feems manifeft, viz. that they afcribed °° © 
to fenfible beings, attributes peculiar to the aes 
true God ;_ that this was occafioned by theirmarcrism 
thinking them intelligent and governing ;«dornare 
and that thefe inferior beings were, by far, 27+“ 
the moft ufual and familiar objeéts both of 
their difcourfes and their worfhip ; and that 
they did (to ufe the phrafe of the apottle of 
the Gentiles) worfhip the creature befides, or 
more than, (for the Greek word a%¢ may fig- Rom. i. 
nify either) the Creator, who by Mofes, the2;- 
prophets, and the apoftles, exprefsly declares 
a diflike of this worfhip, and even in that 
more fpecious and feemingly excufeable kind 
of it, which was in ufe among the ten tribes, 
that profeffed, and perhaps believed, their 
worfhip to be directed to the one fupreme 
God, and him the true God of J/rae/, But 
this alfo upon the by. 

Tuts belief, that the world,. and divers of sed nec 
its principal parts, as the fun, moon, ftars, lan, — 
Sc, were animated and endowed with intel- 1)” 
ligent minds, was fo contagious, that, Not wrinjs (So- 
only it helped to feduce the emperor Fulian iss) bene- 
from Chriftianity to heathenifm, (infomuch ficio adep- 
that he gives the fun folemn thanks for his f' *"™ 
advancement to the Roman monarchy ;) but eee 
it infected very learned men among the Fews nemque 
and Chriftians, Of the former, I fhall need parvi fi 
to name but two; the firft being the fa-cios wd 
moufeft and judicioufeft of the antienter Rab--... ae 
bins, Maimonides, in whom, I confefs, Ines qued 
wondered to find this affertion, that the fun Terrarum 
and ftars were animated beings, endowed Pominatus 
with underftanding and will : and the other, slide 
being reputed the chief and the moft learned temporibus 
of the moderns, Menaffeh Ben Ifrael, (with noftzis or- 
whom I have converfed at Amfterdam) who in tt iece- 
his problems, De creatione, hath this notable Fitisn ad 
paflage.—Quod de intelligentiis tradunt, id vero Regem 
mera fabula eft; nam Cek, fecundum Radi Solan. 
Mofem, & rei veritatem, babent animas pro- More Ne- 
prias rationali vita preditas, ficut alibi a me Maal 


1. iti, c.29. 
demonftrabitur. And a greater man than(ni fullor 
Maimonides, 


Origen himfelf, among the Pag. M. 
Chriftians, not only in one place adventures ae 
to fay, Siguidem etiam Caleftes Stelle Animalia —$°r. 
fant Rationalia, virtute predita, illuftratajun. \.v. 
Cognitionis Lumine, a Sapientia illa, que eft 
Splendor eterni Luminis ; but in another pro- 

ceeds fo far, that I found (not without fur- 

prize) that he fays, ehe Chriftians fing hymns Origen. 
te God the Lord of all, and God the word , mocont. Cel- 
otherwife than do the fun, moon, and ftars, and!” }. 
the whole heavenly oft, fince all thefe, being a” 
heavenly choir, do with juft men celebrate the 
Supreme God, and bis only begotten[Son.| The 
boldnefs of thefe unjuftified paradoxes I the 

lefs wonder -at, when I confider, what has 

for many ages been taught by the fchool phi- 
lofophers, from Ariffotle ; namely, that the 
cosleftial {pheres had their peculiar intelli- 
gences, that is, rational, immortal, powerful 

and active Beings, It is true, that in the 
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Fees and Chriftiens I have been {peaking ‘of, 
the malignity of the error they embraced 
was corrected and maftered by the found and 
orthodox principles they held together with 
it. But {till it is dangerous for thefe, chat 
would be loyal to him, that ftiles himielf a 
jealeus God, to adopt premifes, that have 
been able to miflead fuch great perfons, and 
from which many famous philofophers have 
pizufibly enough drawn cenfequences very 
repugnant to true religion, Nor are Chrifti- 
ans themfelves fo much out of danger of being 
feduced by thefe heathenifh notions about 
an intelligent world, but that (not again to 
mention the apoftate emperor) even in thefe 
times there is lately fprung up a fect of men, 
as well profeffing Chriftianity, as pretending 
to philofophy, who (if I be not mif-in- 
formed of their doctrine ) do very much 
fymbolize with the antient Heathens, and 
talk much indeed of God, but mean fuch a 
one, as is not really diitinét from the ani- 
mated and intelligent univerfe ; but 1s, on 
that account, very differing from the true 
God, that we Chriftians believe and worfhip. 
And though I find the leaders of this fect 
to be looked upon, by fome more witty than 
knowing men, as the difcoverers of unheard 
of myiteries in phyfics and natural theology ; 
yet their hypothefis does not at all appear to 
me to be new, efpecially when I remember, 
befides the paflages of the antients, cited in 
this paper, {ome others of the fame import, 
fuch as is particularly that of Lucan, 
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éF Aer, 

Et Colum, €8 
rimus utira ? 

Jupiter eff quodcunque vides, quocunque 
mMoVETIS. 


Virtus ? Superos quid que- 


Tue great affinity between the foul of the 


' eyorld, fo much talked of among the heathen 


philofophers, and the thing, that men call 
‘nature, makes it fit for me to take notice, in 
this place, of the influence, which the belief 
of that imaginary foul had upon the Gentiles, 
with reference to religion. 

Tuar divers of the antient philofophers 
held the world to be animated, hath been 


-obferved by more than one learned man : but 


that, which makes more for my prefent pur- 
pofe, is, that the fame old fages did alfo (at 
leait for the moft part) believe, that this 
mundane foul was not barely a living, but a 
moft intelligent and wifely a¢tive Being, 
This may be eafily enough difcerned by him, 
that fhall heedfully perule Diogenes Laertius’s 
lives of the philofophers, and particularly of 
Zeno. Butat prefent] fhall rather make ufe 
of an author, who, though he be very fel- 
dom cited for philofophical hiftory, feems to 
me to have been very well verfed in it. The 
writer, I mean, is the acute fceptic Sextus 
Empiricus, (who 1s thought to have hved a- 
bout Plutarch’s time, and, by fome, to have 
been his nephew ;) who recites a long ratio- 
cination of Xenophon, which, whether it be 
2 


folid or not, is at leaft ingenious and plau%+ 
ble, but too prolix to be tranicribed in this 
place, where we may iuffice to fay, that he 
thus concludes: Eft ergo Mundus mente pre- 


ditus SF Intelligens, Sc. which affertion Sextus seyeus 
himfelf thus propotes for him ; Si nom effet Emyr. 
aliqua Mens in Mundo, neque ulla Mens in te*dvettus 


- 


effet. Eft autem in te Mens aliqua, ergo eft 
etiam in Mundo. Et Ideo Mundus eff Mente 
&? Intelligentia preditus, The fame fceptic 
introduces Zeno Cittieus difcourfing thus ; 
quod itmimitttt femen ejus quod eff particeps ra- 
tionis, eft ipfum quogue retionis particeps. 
Mundus autem emittit Semen cjus, quod eff par- 
ticeps rationis ; eff ergo Mundus rationts partt- 
ceps. To which teftimonies I might add 
many others out of the fame author, who, in 
the fame difcourfe, tells us, that the Stoicks 
held the world to be an animal. But the 
opinion, that the old philofophers we have 
been fpeaking of, held of the world’s being 
endowed with an underftanding or rational 
foul, will be yet more evident by what I 
now proceed to alledge, to manifeft, how this 
opinion of theirs led them to the worthip of 
another, than the true God, 

Sextus Empiricus, in the lately cited dif- 
courle of Xexophon, infers from the world’s 
being an intelligent being, that it is alfo a di- 
vine one; for to the lately recited conclufion, 
Eft ergo Mundus mente preditus & intelligens, 


I. 


aclu, 
Vids. 


he immediately fubjoins this other, £¢ ideop. x4, 326, 


Deus, And a little after, repeating their 
difcourfe, that defended this argumentation of 
Aenophon again{ft an objection, he concludes 
their reafoning thus; Jdeo Alundus eff Mente 
€F Intellizentia preditus: Cum fit auttm Mente 
€S Intelligentia preditus, eft etiam Deus. Quem- 
admodum ays alfo Phurnutus the philofopher, ) 
nos anima gubernamur, fic (P Mundus animam 
habet, que vindicet tllum ab intertin ; & bec 
vocatur Jupiter. To which agrees that in 
Cicero’s Academic Queftions ; AZundum effe ja- 
pientem, &8 habere mentem, que fetpfam fabri- 
cata fit, FS omnia moderatur, regat. And the 
reafoning of the Stoscks in St. luguftine is very 


clear to the fame purpofe ; * Décunt (iaith* 


he, {peaking of the embracers of that feét)4 


omnia Sidera partes ‘Fovis effe, P omnia vi-* 


Auguft. 


e Civic. 


cl, 1. vi 


Cc. 2. 


yere atque rationales animas habere, © ideo fine 
controverfia Deos effe. And Socrates is intro- 
duced by riftophanes, as no lets than invo- 
cating the air and the ether together, in 
thefe words. 


O Rex, O Imperator, Aer vafte, que 
Terram contines fufpenfam, 
Nec non fplendide A ther. 


Wuicu brings into my mind -that plain 
confeffion of the poet Manilius. 
Qua pateat, Mundum divino Numine 
vertt, 
Atque ipfum effe Deum. 


To all thefe I fhall add that notable and 


exprefs paflage of the elder Pliny; + Mundum,+ Nar. 
EF hoc quod alio nomine Calum appellare libuit, Hitt. |. ii, 


cujus ©: 


I. 


received Notion of NaTuRE. 


trys civcunflexn teguntur omnia, Numen effe 
credi por eff, cternum, imimenfiim, negue geni- 
tum, neque tileriturum unquam, Sacer eft, 
eternus, tinmenfus, totus in toto, vero ipfe to- 
tum, firitus €S infiuito fimilis, extra, intra, 
cuntta complexus in fe, idemque Nature opus, 
ES reruin ipfa Natura, 

Ir it be objefted, that the paffages I have 
cited out of heathen philofophers, concern 
the foul of the world, and not nature; I an- 
fwer, that the affinity of thele two is fo 
great, that divers of the old fages feem to 
have confounded them, and not to have made 
account of any other univerfal nature, than 
the foul of the world. And however, rhe 
great and pernicious errors they were led in- 
to by the belief, that the univerfe itfelf, and 
many of its nobler parts, befides men, were 
endowed, not only with life, but underftand- 
ing and providence, may fuffice to make us 
Chriftians very jealous of admitting fuch a 
being, as that, which men venerate under the 
name of nature ; fince they afcribe to it as 
many wonderful powers and prerogatives, as 
the Idolaters did to their adored mundane 
foul. But I fhall give a further anfwer to 
the above propofed objection, if I can thew, 
how facrilegioufly they abufed the being we 
are {peaking of, as well under the very name 
of nature, as under that of the foul of the 


which his interpreter thus renders into Latin ; 


O Natura omnium Mater Dea, artificiofa 
admodum Dea, 

Sufcitatrix honorabilis, multa creans, Divina 
Regina, 

Omutdomans, indomita gubernatrix, ubique 


fpiendens. 
And after a few lines s 
SE theria, Tereftris, & Marina Regina, €#c. 


I know Aiftotle, and his commentators, do 
not fo directly idolize nature, as did Orpheus 
(or whoever was the antient author of the 
hymns, that bear his name ;) but yet I doubt 
they pafs further than they can juftify, when 
they fo freely and often affert, that Natur 

oft fapientifima, that Opus Natura eff opus In- 
telligentie, that Natura fine fuo nunquan enci- 
dit, that Natura femper quod optimum eft facit, 
(to which may be added other-like axioms ;) 
and when they moft commonly call the works 
of God the works of nature, and mention 
him and her together, not as a creator and a 
creature, but as two co-ordinate governors, 
like the two Roman confuls ; as when they 
fay frequently, and without fcruple, (what I 
find to have been firft by Ariftotle himfelf ) 


~~ 


world, On this occafion I remember a paf- 
* Natur. fage in * Seneca, that I did not expect to 
Cueft. meet with, where, fpeaking of fome ethnic 
1.4L. ¢. 45+ opinions about thunder, Non Fovem, ({ays he) 


that Deus & Natura nibil faciunt fruftra; to pens %& 
which phrafe may agree that expreffion of Natura 
Ovid, where, {peaking of the Chaos, whilft mihi! pror- 
the bodies, that compofed it, lay fhuffled {0/7#" 


Ne : : : fruftra. 
qualem in Capitolio colimus, fulmina mittere, together, and were not yet packed, he fays, arift. ce 
fed cuftodem rettoremque Univerfi, animam ac Ceelo, lib. 
Spiritum Mundani bujus Operis Dominum &? — Hance Deus € melior litem Natura diremit, ii. cap. 5» 


Artifice, cui nomen omne convenit : to 


which, within a few lines after, headds, Ms 
illain Naturam vocare ? Non peccabis, eft enim, 
ex quo nata funt omnia, cujus Spiritu vivimus., 
Vis illam vocare Mundum ? Non falleris, ipfe 


To the recital of the irreligious errors of 
the antient Heathens, about the divinity of 
the world, and fome of its principal parts, as 
the fun, moon, ftars, zther, 8c. I fhould 


enim eft totum quid, totus fuis partibus inditus 

CP fe fuftinens vi fua. And the fame author 
elfewhere, Nibil (fays he) Natura fine Deo 

eft, nec Deus fine Natura, fed idem eft Uterque. 

De Bene, And in another of the Roman fages we 
J. 4. c.7. have this paflage ; Natura eft igitur, que con- 
— tinet Mundum omnem, eumque tuetur, 8 qui- 

dem non fine fenfu ac ratione. And the opi- 

nion, not of a private philofopher, but of 

the fect of Stoicks, is thus, delivered by Lac- 

Lib. vii, tantius : Ifti uno nature nomine res diverfiffimas 
Cap.1. comprehenderunt, Deum 2 Mundum, Artificem 
EF Opus, dicuntque alterum fine altero nibil 

poffe, tanquam Natura fit Deus Mundo per- 

wmiftus. Nam interdum fic confundunt, ut fit 

Deus ipfa mens Mundi, §8 Mundus fit Corpus 

Dei quafi vero fimul effe ceperint Mundus & 

Deus. And to let you fee, that in this our 


add a redargution of them, if I thought it 
neceffary, in this place, folemnly to refute 
opinions, fome of which are altogether 
precarious, and others very improbable, 
Thofe Greek and Latin philofophers, that 
held the fun to be a fire, were much at a lofs 
to find out fuel to maintain the fame. But 
thofe Zabians and Chaldeans, that thought him 
endowed, not only with a living foul, but 
with underftanding and will, muft, if they 
had duly confidered things, have been much 
more puzzled, to find not only food for fo 
vaft a body, (above 160 times bigger than 
the terraqueous globe) but to find in him the 
organs neceflary to the preparation and di- 
-geftion of that food, and to the other func- 
tions, that belong to animal nutrition. And 
if we admit the Cartefian hypothefis, the 


free inquiry I do not, without caufe, here 
and there ftyle nature fometimes a femi-deity, 
and fometimes a goddefs, and talk of fome 
men’s idolizing her ; I fhall here annex part 
of a hymn of Orpbeus’s, addreffed immedi- 
ately to nature, 


*Q quel waumirciex Ow, Ge 


Vou. [Ve 


way, whereby the fun, fixed ftars, and pla- 
nets, are generated, will fufficiently manifeft 
them to be neither intelligent nor living bo- 
dies: and perhaps I could here propofe a 
quite other hypothefis, about the nature of 
the fun, and the fuel of its fire, that may be 
countenanced by fome phanomena and ex- 
periments, without making him other than 
an igneous, and altogether inanimate bo- 


5D dy, 
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dy, whofe flare needs to be repaired by fuel 
furnifhed to it nearer hand, than from the 
{ea or earth. But I purpofely omit fuch ob- 


jeCtions againft the opinion I oppofe, as, 


L. xl ¢. 3. 


though drawn from the dictates of found phi- 
\cfophy about the origine of things, may be 
quelticned, without being to be cleared in 
tew words. It is alfo without proof, that it 
is prefuted and afferted, that the coeleftial 
bodies, newly mentioned, are endowed with 
underftanding and prudence, efpecially fo, 
2s to be able to know the particular conditi- 
ons and trarifa¢tions of men, and hear and 
erant the prayers of their worfhippers. And 
the moon, which was one of their principal 
deities, and by them preferred before all the 
other planets and ftars, the fun excepted, is 
fo rude and mountainous a body, that it is a 
wonder, that {peculative men,who confidered, 
how many, how various, and how noble 
functions belong to a fenfitive foul, could 
think a lump or mafs of matter, fo very re- 
mote from being fitly organized, fhould be 
animated and governed by a true living and 
fenfitive foul. I know, that both thefe deifi- 
ers of the coeleftial globes, and alfo the hea- 
then difciples of Ariftotle, befides divers of 
the fame mind even among the Chriftians, 
fay great and lofty things of the quinteffen- 
tial nature of the heavenly bodies, and their 
confequent incorruptibility ; of the regula- 
rity of their motions, and of their divine 
quality of light, that makes them refulgent : 
but the perfuafion they had of this quintef- 
fential nature of the fuperior part of the 
world, was not, if I guefs aright, grounded 
upon any folid phyfical reafon, but was en- 
tertained by them for its congruity to the 
opinion they had of the divinity of the coe- 
leftial bodies ; of which Ariftotie himfelf, 
efpecially in his books de Calo, fpeaks in fuch 
a way, as hath not a little contributed, a- 
mong his followers, to fuch an exceffive ve- 
veneration for thofe bodies, as is neither a- 
greeable to true philofophy, nor friendly to 
true religion. He himfelf takes notice, that 


Ariftor. dethe Pythagareans held our earth to be one of 


Celo, |. 
XL. Cc. 13. 


the planets, and that it moved about the fun, 
which they placed in the middle of the world, 
And fince this hypothefis of the earth’s mo- 
tion was in the laft age revived by Coperni- 
cus, not only thofe great men Keplerus, Ga- 
leo, and Gaffendus, but moft of the beft mo- 
dern aftronomers, and befides des Cartes and 
his feét, many other naturalifts have em- 
braced this hypothefis ; which, indeed, is 
far more agreeable to the phaznomena, not 
only than the doctrine of Ariftotle, (who was 
plainly miftaken about the order and confift- 
ence of the heavens) but than the antient and 
generally received.Ptolomaic fyftem. Now, 
{uppofing the terraqueous globe to be a pla- 
net, he, that confiders, that it is but a round 
mafs of very heterogeneous fubftances, (as 
appears by the differing natures of its great 
conftituent parts, land and fea) whofe fur- 
face is very rude and uneven, and its body 
opacous, unlefs as it happens to be enlight- 
ned by thefun, moon, and ftars, and fo very 


inorganical for fo much as nutrition, that it 
feems wholly unfit to be a living animal : 
I fay, he, that confiders fuch things, will fcarce 
be forward to afcribe uhderftanding and pro- 
vidence, much lefs a divine nature, to the 
other ftars ; as for inftance, to the moon, 
which our beft telefcopes manifeft to be a 
very craggy and mountainous body, confift- 
ing of parts of very differing textures, (as ap- 
pears by her brighter parts and permanent 
{pots) and which of herfelf is opacous, hav- 
ing no manifeft light, but what fhe borrows 
from the fun, and perhaps from the earth, 

As for the boafted immutability of the 
heavenly bodies, befides that it may be very 
probably called in queftion by the phzenomena 
of fome (for I do not fay every one) of the 
comets, that by their parallax were found to 
be above the moon, and confequently in the 
coeleftial region of the world ; befides this, 
I fay, the incorruptiblenefs and immutability 
of the heavenly bodies is more than probably 
difproveable by the fudden and irregular 
generation, changes, and deftruction, of the 
{pots of the fun; which are fometimes fo 
fuddenly deftroyed, that I remember in the 
year 1660, on the 8th of May, having left 
in the morning a fpot, whofe motions we had 
long obferved through an excellent telefcope, 
with an expectation, that it would laft many 
days vifible to us, we were furprized to find, 
that, when we came to obferve it again in the 
evening, it was quite diffipated, though it 
feemed thick ; and by comparing it to the 
fun, we eftimated the extent of its furface to 
be equal to that of all Europe. As to the 
conftancy of the motions of the ftars ; if the 
earth, which we know to be inanimated, be 
a planet, it moves as conftantly and regularly 
about the fun, (in that, which they call the 
great orb,) as the other planets do, or as the 
moon doth about the earth. And I confider 
that though we fhould fuppofe our globe not 
to bea planet, yet there would manifeftly be 
a conftant motion, and regular enough, of 
a great part of it; fince (bating fome ano- 
malies, that fhores, winds, and fome other 
extrinfic things, occafion,) there is a reoular 
ebbing and flowing twice a day, and alfo 
fpring-tides twice a month, of that vatt ag~ 
gregate of waters, the ocean ; which perhaps 
is not inferior in bulk to the whole body of 
the moon, and whereof alfo vaft tra&ts are 
fometimes obferved to fhine., 

Awp laftly, whereas a great proof of the 
divinity of the ftars ts taken from their light ; 
though I grant it to be the nobleft of fenfible 
qualities, yet I cannot think it a good proof 
of the divine, or very excellent, nature of 
bodies endowed with it, whether they be coe- 
leftial or not. For whereas the Zadians and 
Chaldeans confidered and adored the planets, 
as the chief gods, our telefcopes difcover to 
us,’ that, except the fun, (if he be one, ra- 
ther than a fixed ftar) they fhine but by a 
borrowed light ; infomuch that Venus, as 
vividly luminous as it appears to the naked 
eye, is fometimes feen (as I have beheld it) 
horned like the moon in no Jong ‘time after 


" her 
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her change. And at this rate alfo the carth, 
whether it be a planet or no, is a luminous 
body, being enlightened by the fun; and 
poffibly, as a body forty times bigger, com- 
municates more light to the moon, than It 
receives from her, as is probably argued 
from the light feen on the furface of the 
moon in fome of her eclipfes. And, though 
in the night, when the darknefs hath widen- 
ed the pupils of our eyes, and the moon 
fhines with an unrivaled luftre, fhe feems ex- 
ceeding bright, yet fhe may be, for aught I 
know, more opacous than the folid part 
of the terreftrial globe : for I remember, 
that I have more than once heedfully obfer- 
ved a finall cloud in the weft, where the 
moon then was, about fun-fet; and compa- 
ring them together, the little cloud, as opa- 
cous and loofe a body as it was, reflected the 
light as ftrongly to my eye, as did the moon, 
that feemed perhaps to be not far from it, 
both of them appearing like little whitifh 
clouds, though afterwards, as the fun de- 
tcended lower and lawer beneath the horizon, 
the moon grew more and more luminous. 
And, fpeaking of light indefinitely, it is fo 
far from arguing a divine nature in the bo- 
dies, that are endowed with it, whether, as 
the planets, by participation from an ex- 
ternal illuminant, or as the fun, from an 
internal principle; that a burned ftone, wit- 
nefs that of Bolonia, will afford, in propor- 
tion to its bulk, incomparably more borrow- 
ed light, than one of the planets. And a 
light from its internal conftitution may 
be found, not only in fuch abject creatures 
as infects, whether winged, as the cucupias 
of Fiifpaniola, or creeping, as our glow- 
worms; but alfo in bodies inanimate and 
corrupted, as in rotten wood, in ftinking 
whitings, and divers other putrified fifhes, 

I cannot now ftay to inquire, how the 
Zabians, and fuch idolaters as they, could 
make out the connexion, fymmetry, and 
f{ubordination or dependance of the feveral 
parts of the world, compofed of fo many 
different and diftant beings, endowed not 
only with animal fouls, but with their dif 
ftinét and peculiar underftandings and wills, 
and many of them alfo with divine nature. 
Nor fhall I confider, how ftrange a mon- 
{ter, rather than an animal and a deity, thofe 
many heathen philofophers and their adhe- 
rents muft make of the univerfe, who held 
it to be but one; and yet were of the para- 
doxical opinion, that (as hath been elfewhere 
noted) 1s roundly profeffed by Stobeus, at 
the very beginning of his phyfical eclogues, 
Zs dr, €9c. 1. €. Jupiter (quidem) totus 
mundus eft: animal ex animalibus, nuimen ex 
numinibus compofitum. 

Tuese, I fay, and the like objections a- 
gainft the pagan doétrine, I muft not now 
infift on, becaufe I perceive, that I have flip- 


ped into a fomewhat long digreffion, (which | 


yet perhaps may not be altogether unfeafon- 
able or ufelefs;) which therefore I fhall here 
break off, to refume and conclude the dif- 
courfe, that this fection was allotted to, 


which I might eafily have enlarged, but I 
prefume there is enough faid in it already, 
to let you fee, that it is a dangerous thing 
to believe other creatures, than angels and 
men, to be intelligence and rational; efpeci- 
ally to afcribe to any of them an architecto- 
nic, provident, and governing power. And 
though I readily acknowledge, that there 
Is no great danger, that well inftruéted 
Chriftians fhould, like fome Heathens, wor- 
fhip nature as a Goddefs; yet the things I 
formerly alledged, to thew it unfafe to che- 
rifh opinions of kin to thofe, that mif-led 
a multitude even of philofophers, make me 
fear too many, and not a few of the learned 
themfelves, may have a veneration for what 
they call nature, much greater than belongs 
to a meer creature; if they do not, to ufe 
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a fcripture expreffion, worfhip the creature, Rom, 1: 
above or befides the creator, who, and not2s 


the world, nor the foul of it, is the true 
God. And though I fhould grant, that the 
received notion of nature doth neither fub- 
vert, nor much endanger any principle of 
religion; yet that is not enough for the pur- 
pofe of thofe naturifts I reafon, with; fince 
they are here fuppofed to make it a fault in 
others, not to afcribe to the nature they ve- 
nerate, as much as themfelves do; and they 
reprefent their own notion of it, not only as 
innocent, but as very ufeful, if not neceffary 
to religion. ] 
SECT. V. 

IV. 4 Come now, Eleutherius, to acquaint 
you with fome of the reafons, that 
have made me backward to entertain fuch a 
notion of nature, as I have hitherto difcourf- 
ed of; and I fhall at prefent comprife them 
under the following five. 

I. Tue firft whereof is, that fuch a na- 
ture, as we are {peaking of, feems to me to 
be either afferted, or affumed without fuffi- 
cient proof. And this fingle reafon, if it 
be well made out, may, I think, ‘fuffice for 
my turn, For, in matters of philofophy, 
where we ought not to take up any thing 
upon truft, or believe it without proof, it 
is enough to keep us from believing a thing, 
that we have no pofitive argument to induce 
us to affent to it, though we have no par- 
ticular arguments againft it. And if this 
rule be to take place in leffer cafes, fure it 
ought to hold in this, where we are to enter- 
tain the belief of fo catholick an agent, that 
all the others are looked upon but as its in- 
{truments, that a¢t in fubordination to it; 
and which, being faid to have an immediate 
agency in many of the phwnomena of the 
world, cannot but be fuppofed to be demon- 
{trable by divers of them. I have yet met 
with no phyfical arguments, either demon- 


‘ftrative, or fo much as confiderably proba- 


ble, to evince the exiftence of the nature 
we examine, And, though I fhould admit 
the ufe, that fome divines contend for, of 
the holy fcriptures in philofophical contro- 
verfies ; yet I fhould not be perfuaded of the 

exiftence 
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rxnence of the nature, we difpute of : for 
Ido not remember, that the {cripture any 
where declares to us, that there is fuch a 
tring, (in the fenfe by me queftioned) 
though (as I formerly noted more fully in 
ric LV. fection,) in Genefs and fome other 
pluces, where the corporcal works of God are 
exprefiy treated of, (though in order to f{pi- 
ritual ends) one might probably enough ex- 
pect to find fome mention of God’s grand 
viececrent in the univerfe of bodies, if he 
had eftablifhed any fuch. But whatever 
be the true caufe of the feripture’s filence a- 
bout this matcer, the filence itfelf is fuffici- 
ent to juftify me for examining freely by 
reaion a thing, that is not impofed on my 
belict by revelation. And as for the phyfi- 
cal arguments, that may be brought in favour 
of the queitioned notion of nature, I fhall, 
e’er long, examine the principal of them, 
and fhew, that they are not convincing. To 
thefe things may be added, as to the proof 
drawn from the general opinion about na- 
ture, that being a popular, not a phyflical 
argument, it may indeed pafs for current with 
the vulgar, but ought not to do fo with phi- 
Icfophers. 

II. Tue fecond reafon is taken from the 
unneceffarinefs of fuch a nature, as is pretended: 
for, fince a great part of the work of true 
philofophers has been, to reduce the true 
principles of things to the fmalleft number 
they can, without making them infufficient ; 
I fee not, why we fhould take in a principle, 
of which we have no need. For fuppofing 
the common matter of all bodics to have 
been at farft divided into innumerable minute 
parts, by the wife author of nature, and thefe 
parts to have been fo difpofed of, as to form 
the world, conftituted as it now is; and 
efpecially, fuppofing, that the univerfal laws 
of motion, among the parts of the matter, 
have been eftablithed, and feveral conven- 
tions of particles contrived into the feminal 
principles of various things; all which may 
be effected by the mere local motion of mat- 
ter, (not left to itfelf, but fkilfully guided 
at the beginning of the world) if (I fay) 
we fuppofe thefe things, together with 
God’s ordinary and general concourfe, which 
we very reafonably may ; I fee not, why the 
fame phenomena, that we now obferve in 
the world, fhould not be produced, without 
taking in any fuch powerful and intelligent 
being, diftinct from God, as nature is repre- 
fented to be. And, till I fee fome inftance 
produced to the contrary, I am like to con- 
tinue of this mind, and to think, that the 
phenomena, we obferve, will genuinely fol- 
Jow from the mere fabrick and conftitution 
of the world: as, fuppofing the fun and 
moon to have been put, at firft, into fuch 
motions about the earth, as experience fhews 
they have, the determinate celerity of thefe 
motions, and the lines, wherein they are per- 
formed, will make it neceffary, that the 
moon fhould be fometimes full, fometimes 
{carce illuminated at all to us-ward, fome- 
times horned, and, in a word, fhould exhi- 


bit fuch feverai phafes, as every month fhe 
doth, and that, at fometimes, fhe and the 
fun fhould have a trine, or a quadrate afpect, 
€fc, and that now one, and now the other 
of them, fhould, at fet times, fuffer an c- 
clipfe; though thefe eclipfes were, by the 
Romans, and others of old, and are by many 
unlearned nations at this day, looked upon as 
fupernatural things ; and though allo uii/Jo- 
tle, and a multitude of his followers, fancicc’, 
that fuch regular motions could not be main- 
tained without an affiftent intelligence, which 
he and they thercfore affigned to each of the 
heavenly orbs. And indeed the difficulty 
we find to conceive, how fo great a fabrick, 
as the world, can be preferved in order, and 
kept from running again toa chaos, feems to 
arife from hence; that men do not fufficiently 
confider the unfearchable wifdom of the di- 


vine arcaitect, or AnuéeyS (as the fcripture pep, yi. 
{tyles him) of the world, whofe piercing 1>. 


cyes were able to look, at once, quite through 
the univerfe, and take into his profpeét both 
the beginning and end of time: fo that per- 
fectly tore-knowing, what would be the con- 
fequences of all the poffible conjunétures of 
circumitances, into which matter, divided 
and moved according to fuch laws, could, 
in an automaton fo conftituted as the prefent 
world is, happen to be put; there can no- 
thing fall out, unlefs when a miracle is wrought, 
that fhall be able to alter the courfe of things, 
or prejudice the conititution of them, any 
further, than he did from the beginning fore- 
fec, and think fit to allow. 

Nor am I fure, that the received notion 
of nature, though it be not neceffary, is at 
leaft very ufeful, to explicate phyfical phe- 
nomena: for befides that I fhall fhew eer 
long, that feveral explications, where re- 
courle to it is prefumed to be the molt ad- 
vantageous, are not to be allowed; to give 
the nature of a thing tor the caufe of this or 
that particular quality, or operation cf it, is 
to leave men as ignorant as they were be- 
fore ; or, at leaft, is to acknowledge, that a 
philofopher can, in fuch cafes, aflign nv bet- 
ter particular and immediate cautes of things, 
than a fhepherd or a tradefman, that never 
learned natural philofophy, can affign of the 
fame things, and of a thoufand others. And 
though it be true, (as I formerly alfo inti- 
mated) that, in many cafes, philofophers 
themfelves can anfwer no otherwife to {uch 
queftions, as may be propofed to them, than 
by having recourfe to the nature of the thing ; 
yet fuch anfwerers do not declare the proper 
caufe of a dark phenomenon, but only that 
he, who employs them, docs not yet know 
it: and fo this indefinite notion of nature, 
which 1s equally applicable to the rcfolving 
of all difficulties, is not ufeful to difclofe the 
thing, but to delude the maker of the quef- 
tion, or hide the ignorance of the anfwerer. 

III, My third argument ts, that the na- 
ture, I queftion, is fo dark and odd a thing, 
that it is hard to know what co make of ir, 
it being fcarce, if at all, intelligibly prapo- 
fed by them, that lay moft weight upon it. 
For 
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For it appears not clearly, whether they will 
have it co be a corporeal fubftance, or an im- 
material one, or fome fuch thing, as may 
iccm to be betwixt both; fuch as many Pe- 
ripateticks do reprefent fubftantial forms, and 
what they call real qualities, which divers 
{chool-men hold to be (at leaft by miracle) 
feparable from all mattcr whatfoever, If it 
be merely corporeal, I confefs I underftand 
not, how it can be fo wife, and almott om- 
nifcient an agent, as they would have it pais 
for: befides that if it be a body, I would 
gladly know, what kind of body it is; and 
huw, fince, among bodies, there can be no 
penetration of dimenfions, this body can fo 
intimately pervade, as they pretend nature 
does all the other bodies of the world? And 
to this I would add divers other queftions, 
that would not be eafily anfwered: (but I 
thall refume this third argument in another 
place.) If it be faid, that nature is a femi- 
{ubftantia, as fome of the moderneft {chool- 
men are pleated to call fubitantial forms and 
real qualitics ; I roundly antwer, that I ac- 
knowledge no fuch chimerical and unintelli- 
gible beings, and fhall only defire you to 
apoly to them a goo.l part of the difcourfe, 
made in certain papcit, occafiuned by a chy- 
mico-phyfical eflay about falt-pctre, againft 
the pretended origin, and inexplicable na- 
ture of the imaginary fubftantial forms of 
the Peripateticks, It remains theretore, tuat 
this nature, we fpcak of, if it be any thing 
pofitive, fhould be an immaterial fubttance : 
but to have recuurfe to fuch an one, as a 
phyfical agent, and not only a determiner, 
but the gian autor cf the motion of bo- 
dies, and tl.at, cfp-cia'ly, in fuch familiar 
phanomena, as the aicenfion of water in 
pumps, the fufpenfion of it in water-pots for 
gardens, the running of it through fiphons, 
and I know not how many others, and to 
explain its cafuality, as they fpeak, will I 
think, prove a work exceeding dificult : 
though I fhall not here {pend time to fhew 
the farther inconveniences of tuch a feppofi- 
tion, being to do that hereafter ; and, in 
the mean-while, contenting myfelf to ob- 
ferve, as to many of the naturifts, that 
though their doctrine may favour it, they 
feem rather content to talk darkly, and un- 
certainly, of what they call nature, than by 
clearly defining it, expofe it to objections not 
eafy to be anfwered, and who forefee the ad- 
vantage, that the unfettlednefs of the notion 
gives them, to pretend knowledge, or dil- 
guife ignorance, 

IV. Since many of the moft learned a- 
mongft the naturifts are Chriftians, and not 
few of them divines too, it may not be im- 
proper (which elfe I fhould, perhaps, think 
it would be) to add, in this place, that the 
next thing, for which I diflike the vulgar 
notion (or idea) of nature, ts, that I think 
it dangerous to religion in general, and con- 
fequently to the Chriftian. 

For this erroneous conceit defrauds the 
true God of divers aéts of vencration and 
gratitude, that are due to him from men, 

Von. IV. 


upon the account of the vifible world, and 
diverts them to that imaginary being they 


‘call nature, which has no title to them; for 


whilft nature is fuppofed to be an intelligent 
thing, that wifely and benignly adminitters 
all, that 1s done among bodies, it is no won- 
der that the generality of philofophers, and, 
after their example, of other men, fhould 
admire and praife her, for the wonderful, 
and for the ufeful things, that they obferve in 
the world. And, in etieét, though nature, 
in that fenfe of the word I am {peaking of, 
be never (that I remember) to be found in 
the facred writings ; yet nothing is to be 
more frequently met with (and that adorned 
with titles and encomiums) in the books of 
philotophers, than nature and her effects, 
And, if we confider, that whatever has been 
faid by fome, in excule of J4riftotle himfelf, 
yet the generality uf the Peripateticks, from 
whom the vulgar notion of nature is chiefly 
received, made the world to be eternal, and 
rcterred #]] the tranfactions amonz the bodies 
it contains, to what they called nature. Whence 
it will not be difficult tu perceive, that, if 
they do not quite exclude God, Vers AS Ay 
Jeave him no interctt in the firft tormation of 
the univerfe, fo they leave him but very little 
in the adminiftration of the parts it co.ifilts 
of, efpecially the fublunary ones: fo thar, 
infr 23 <1 ihe true God, they have fubftiru- 
wd ior us a kind of a goddefs, with the 
title of nature; which as they look upon as 
the immediate agent and director, in all ex- 
cellent productions, fo they afcribe to her the 
praife and glory of them. 

WHETHER this great error, in a point of 
fuch importance, may not undermine the 
foundation of religion, I think it may not 
irrationally be fufpected: for, fince the moft 
scneral and efficacious argument, that has 
perfuaded philofophers, and other men, that 
there is a God and a confideration of the 
providence, is afforded by the vifible world 
wherein fo many operations and other things 
are oblerved, that are managed (or perfor- 
med) with fuch conduct and benignity, as 
cannot juftly be aicribed butto the wifdom and 
goodnefs of a Deity; they, that afcribe thete 
things to mere nature, do much weaken the 
force of that argument, if they do not quite 
take away the neceffity of acknowledging a 
Deity, by fhewing, that, without any need of 
having recourfe to him, of the adminittra- 
tion of the world, and of what is perfor- 
med among things corporeal, an account may 
be given. Though when men are put upon 
confidering the matter, and preffed to de- 
clare themielves more clearly, they are afham- 
ed to affirm, that God and nature are the 
fame thing, and will confefs, that fhe is but 
his vicegerent ; yet, in practife, their ad- 
miration and their praifes are frequently gi- 
ven to nature, not to God: in like manner 
as, though the fun be the fountain ‘of licht. 
and the moon derives all hers from the fun 
yet the fea, in its grand motions of ebbing 
and flowing, appears to re{pect the moon, 
and not the fun: for thus the generality of 
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men, though they will acknowledge, that na- 
ture is interior and fubordinate to God, do 
yet appear to regard her more than him. 

To be fhort, nature ufes to be fo frequent- 
ty recurred to, and is fo magnified in the 
writings of phyfiologers, that the excefflive 
veneration men have for nature, as it has 
made fome philofophers (as the Epicureans) 
deny God, fo it is to be feared, that it makes 
many forget him: and, perhaps, a fufpicious 
perfon would venture to add, that, if other 
principles hindered not (as, I know, that in 
many, and, I think, that in moft of the 
Chriftian naturifts they do) the erroneous 
idea of nature would, too often, be found to 
have a ftrong tendency to fhake, if not to 
fubvert, the very foundations of all religion ; 
mifleading thofe, that are inclined to be its 
enemies, from over-looking the neceffity of 
a God, to the queftioning, if not to the de- 
nial of his exiftence. 

V. My fifth and laft argument is taken 
ftom hence ; that I obferve divers phzeno- 
mena, which do not agree with the notion 
or reprefentation of nature, that I queftion : 
for if indeed there were fuch an intelligent, 
powerful, and vigilant being, as philofophers 
are went to defcribe nature to be, divers 
things would not be done, which experience 


affuures us are done. 


Anp here I shall, once for all, give an 
advertifement, which I defire may be called 
co mind, whenever there fhall be occafion, 
in the following part of this traét, which is 
this : that becaufe inanimate bodies are 
ufually more fimple, or lefs compounded, 
and of a fighter and lefs complicated or 
curious contrivance, than animals or plants, 
I thought fit to chufe moft of the inftances I 
employ, rather among lifelefs bodies, whofe 
ftructure and qualities are more eafy to be 
intelligibly and with brevity difcourfed of, 
than among living creatures, whofe textures 
being organical, are much more intricate and 
fubtile. And this courfe I did not fcruple to 
take, becaufe the celebrators of nature give 
her a province, or rather an empire, as large 
as the world, and will have her care and 
jurifdi€tion reach, as well to inanimate, as to 
living’ bodies ; and accordingly moft of the 
confpicuous inftances they alledge of her 
providence and power, are taken from bodies 
deftitute of life; as when they tell us, that 
the afcenfion of water in fucking-pumps, and 
the fuftentation of it in gardeners watering- 
pots, are caufed by nature’s abhorrence of 
a vacuum: that heavy bodies (unhindered) 
fall to the ground in a perpendicular line, be- 
caufe nature directs them the fhorteft way to 
the centre of the earth; and that bubbles 
rife through the water, and flames afcend in 
the air, becaufe nature direéts the bodies to 
rejoin themfelves to their refpective elements ; 
to omit other inftances of this fort, that there 
will be occafion to mention hereafter: till 
when, thefe may fuffice to warrant my ta- 
king moft of my inftances from inanimate 
bodies ; though I fhall not confine myfelf to 
thefe, efpecially when I fhall come to anfwer 


objections, that are taken from living creas 
tures, 

Tue foregoing advertifement will be, 1] 
hope, found conducive to clear the way for 
my fifth argument, lately propofed, which. 
concludes, that if indeed there were fuch 2 
bcing, as nature is ufually reprefented to be, 
fevera] things would be otherwile adminiitred 
in the univerfe, than experience thews they 
are. 

To enumerate all the particulars, that may 
be propofed to make this good, would five! 
this difcourfe much beyond the bulk, to which 
my hafte obliges me to confine it. But, to 
make you amends for the paucity of in‘tan- 
ces, I fhall now name, by the kind of them; 
I fhall propofe fuch, as, for the moit part, 
are taken from thofe very things, whence 
the wifdom and vigilancy of nature is wont 
to be confidently argued, which I the rather 
do, that by fuch I may make way for, and 
fhorten the anfwers I am to give to the argu- 
ments e’er long to be examined. 

First then, whereas the great care and 
vigilancy of nature, for the common good 
of the univerfe, is wont to be demonitrated 
from the watchful care fhe takes to prevent 
or replenifh a vacuum, which would be very 
prejudicial to the fabrick of the world: [ 
argue the quite contrary from the pheno- 
mena, that occur about a vacuum. For 
whereas it is alledged, that nature, in grear 
pumps, and in the like cafes, lifts up the 
heavy body of water in {pight of its tcn- 
dency towards the centre of the earth, to ob- 
viate, or fill up a vacuity; and that out of a 
gardener’s pot, or inverted pipe, ftopped at 
one end, neither the water, nor even quick- 
filver, that is near fourteen times as heavy, 
will fall down, leit it fhould leave a vacuum 
behind it; I demand, how it comes to pals, 
that, if a glafs-pipe be but a foot longer than 
34 or 35 feet, or an inverted tube, filled 
with quick-filver, be but a finger’s breadth 
longer than 30 inches, the water in the one, 
and the quick-filver in the other, will fub- 
fide, though the one will leave but about a 
foot, and the other but about an inch, of 
deferted fpace, which they call vacuum, at 
the top of the glafs? Is it poffible, that na- 
ture, that in pumps is faid to raife up every 
day fo many hundred tun of water, and, if 
you believe the fchools, would raife it to any 
height, (left there fhould be a vacuum) 
fhould not have the difcretion, or the power, 
to life up, or fuftain, as much water as would 
ferve to fill one foot in a glafs tube, or as 
much quick-filver, as an inch of a flender 
pipe will contain, to obviate or replenifh the 
vacuum, fhe is faid fo much to abhor? Sure, 
at this rate, fhe muft either have very little 
power, or very little knowledge of the power 
fhe has. So likewife, when a glais-bubble 
is blown very thin at the flame of a lamp, 
and hermetically fealed, whilit it is very hot, 
the caufe, that is rendered, why it is apt to 
break, when it grows cold, 1s, that the in- 
ward air, which was before rarefied by the 
heat, coming, to be condented by the cold, 
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left the {pace deferted by the air, that thus 
contracts itfelf, fhould be left void, nature, 
with violence, breaks the glafs in pieces: 
but, by thefe learned men’s favour, if the 
glafs be blown but a little ftronger than or- 
dinary, though at the fame of a lamp, the 
bubble, as I have often tried, will continue 
unbroken, in fpight of nature’s pretended ab- 
horrency of a vacuum; which needs not at 
all to be recurred to in the cafe: for the rea- 
fon, why the thin glafs broke not when it 
was hot, and did when it grew cold, is plain- 
Jy this ; that, in the former ftate, the agita- 
tion of the included air, by the heat, did fo 
ftrengthen the fpring of it, that the glafs 
was thereby aflifted and enabled to refift the 
weight of the incumbent air; whereas, upon 
the ceffation of that heat, the debilitated 
{pring of the internal being unable to affift 
the glafs, as formerly, to refift the preffure 
of the external air, the glafs itfelf being too 
thin, becomes unable to fupport the weight 
or preffure of the incumbent air; the atmo- 
{pheerical pillar, that leans upon a bubble of 
about two inches diameter, amounting to 
above one hundred pound weight, as may 
be manifeftly concluded from a late experi- 
ment, that I have tried, and you may meet 
with in another paper. And the reafon, why, 
if the bubble be blown of a due thicknefs, 
it will continue whole after it 1s cold, 1s, that 
the thicknefs of it, though but faintly affifted 
by the weakened {pring of the included air, 
is fuficient to fupport the weight of the in- 
cumbent air, though, feveral times, I have 
obferved the preffure of the atmofphere, and 
the refiftence of the bubble, to have been, 
by accident, fo near the equipoilent, that a 
much lefs outward force than one would ima- 
gine, applied to the glafs, as, perhaps, a 
pound, or a lefs weight, gently laid on it, 
would enable the outward air to break it, 
with noife, into a multitude of pieces. “And, 
now give me leave to confider, how ill this 
experiment, and the above-mentioned phe- 
nomena, that happen in gla{s-pipes, wherein 
water and quick-filver fubfide, agree with 
the vulgar apprehenfion men have of nature: 
for, if in cale fhe did not hinder the falling 
down of the water, or the quickfilver, there 
would be no fuch vacuum produced, as fhe 
is faid to abhor; why does fhe feem fo foli- 
citous to hinder it? And why does fhe keep 
three orfour and thirty feet of water in perpen- 
dicular height, contrary to the nature of all 
heavy bodies, fufpended in the tube? And 
why does fhe furioufly break in pieces a thin 
fealed bubble, fuch as I come from {peaking 
of, to hinder a vacuum ? if, in cafe fhe did 
not break it, no vacuum would enfue? And, 
on the other fide, if we admit her endea- 
vours, to hinder a vacuum, not to have been 
fuperfluous, and confequently foolifh, we 
muft confefs, that, where thefe endeavours 
fucceed not, there is really produced fuch a 
vacuum, as fhe is faid to abhor : fo that, as I 
was faying, either fhe muft be very indifcreet 
to trouble herfelf, and to tranfgrefs her own 
_ ordinary laws, to prevent a danger fhe need not 


fear ; or her ftrength muft be very {mall, that 
is not able to fill a vacuity, that half a pint 
of water, or an ounce of quick-filver, ma 
replenifh; or break a tender glafs-bubble, 
which, perhaps, a pound weight on it would, 
with the help of fo light a body as the in- 
cumbent air, crufh in pieces, 

Tue other grand inftance, that is given 
of the wifdom of nature, and her watchful- 
nefs for the good of the whole world, is the 
appetite fhe has implanted in all heavy bo- 
dies, to defcend to the centre of the earth, 
and in all light ones, to afcend towards hea- 
ven; or, as fome would have it, towards the 
element of fire, contiguous to the orb of the 
moon. But for pofitive levity, till I fee it 
better proved, than it hath hitherto been, J 
allow no fuch thing implanted in fublunary 
bodies ; the prepollent gravity of fome fuf- 
ficing to give others a comparative or refpec- 
tive lightnefs. As a piece of oak, or the 
like wood, being let go in the air, falls down 
by its own gravity, or rather by virtue of the 
efficient of that gravity ; but if it be let go 
under water, it will, though it be never fo 
great a log or piece of timber, afcend, with 
a confiderable force, to the top of the wa- 
ter; which, 1 hope, will not be afcribed to 
a pofitive levity, fince, when it defcended in 
the air, it was by its gravity, that it did fo, 
But not to infift on this, nor to take notice, 


- how wifely nature has implanted in all heavy 


bodies an appetite to defcend to the centre 
of the earth, which, being but a point, is 
not able to contain any one of them ; not to 
urge thefe things, I fay, I will only invite 
you to confider one of the moft familiar 
things, that occur among heavy bodies, 

For if, for example, you let fall a ball 
upon the ground, it will rebound to a good 
height, proportionable to that, from whence 
you let it fall, or, perhaps, will make feveral 
leffer rebounds, before it come to reft. If it 
be now afked, why the ball, being let out of 
your hand, does not fall on this or that fide, 
or move upwards, but falls directly towards 
the centre of the earth, by that fhorteft line, 
(which mechanicians call dmea direttionis ) 
which is the diameter of the earth prolonged 
to the centre of gravity of the ball? it will 
be readily anfwered, that this proceeds from 
the ball’s gravity, z.¢. an imnate appetite, 
whereby it tends to the centre of the earth 
the nearefl way. But then I demand, whence 
comes this rebound, 7. ¢. this motion up- 
wards ? for it is plain, it is the genuine con- 
fequence of the motion downwards, and 
therefore is increafed according as that mo- 
tion in the ball was increafed by falling from 
a greater height; fo that it feems, that na- 
ture does, in fuch cafes, play a very odd 
game, fince fhe forces a ball, againft the 
laws of heavy bodies, to afcend divers times 
upwards, upon the acconnt of that very gra- 
vity, whofe office it is to carry it downwards 
the directeft way ; and, at leaft, fhe feems, 
in fpight of the wifdom afcribed to her, to 
take her meafures very ill, in making the 
ball move downwards with fo much violence, 
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as males it divers times fly back from th 

lace fhe intended it fhould go to; as if a 
ball, which a child can play with, and aire¢t 
as he pleafes, were fo unweildy a thing, that 
nature cannot manage it, without letting it 
be hurried on with far greater violence, than 
her defign requires. 

Tre reflection I have been making on a 
ball may (mutatis muj{andis, as they fpeak) 
be applied to a pendulum. For, fince it is 
unanimoufly affirmed by all, that have writ- 
ten of it, that it falls to the perpendicular, up- 
on the account of its gravity ; it muft not be 
denied, that it is from a motion proceeding 
from the fame gravity, that the {winging 
weight paffes beyond the perpendicular, 
and confequently afcends, and oftentimes 
makes a multitude of diadroms, or vibrati- 
ons; and confequently does very frequently 
afcend, before it comes to reft in the perpen- 
dicular ; which is the pofition, wherein its 
gravity is bett complied with, and which 
therefore it had been beft fettled in at firft. 

I sHALL not. here mention thofe grand 


anomalies, or exorbitances, even in the vafter 


bodies of the univerfe ; fuch as earthquakes, 
that reach fome hundreds of leagues, deluges, 
deftructive eruptions of fire, faminesof a large 
{pread, raging peftilences, cceleftial comets, 
fpots in the fun, that are recorded to have 
obfcured it for many months; the fudden 


appearing, the difappearing, and the re-ap-- 


pearing of ftars, that have been judged to be 
as high as the region of the fixed ones: I 
will not, I fay, inquire, how far thefe ano- 
malies agree to the character wont to be gi- 
ven of nature’s watchfulnefs and vigilancy ; 
becaufe probably I may have hereatter a fit 
opportunity to do it, and muft now proceed 
to the remaining inftances J promifed you, 
which are taken from what happens to ani- 
mals, as feon as I fhall have difpatched fome 
confiderations and advertifements, that feem 
necefiary to be premifed to what I have to 
offer about that difficult fubjedt. 

Ir the paft diicourfe give rife to a queftion, 
Whether the world, and the creatures, that com- 
fofe tt, are as perfect as they could be made ? 
the queftion feems to me, becaufe of the 
ambiguity of the terms, too intricate to be 
reiolved by a fingle anfwer: but yet, be- 
caufe the problem is not went to be difcuffed, 
and 1s, in my opinion, of moment, in refe- 
rence to natural theology ; I fhall venture 
briefly to intimate fome of the thoughts, that 
occurred to me about it; having firft de- 
clared, that J am, with reafon, very back- 
ward to be pofitive in a matter of this nature, 
the extent of the divine power and wifdom 
being fuch, that its bounds, in cafe it have 
any, are not known to me. 

Tus premifed, Iconfider, that the fenfe 
of the queftion may be, whether God could 
make the material world, and the corporeal 
creatures it confifts of, better and more per- 
fect than they are? {peaking in a general 
way and abfolute fenfe : or elfe, whether the 
partucular kinds or orders of the creatures, in 
the world, could any of them be made more 
perfect or better, than they have been made ? 
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To anfwer the queftion in the firft-named 
fenfe of it, I think it very unfafe to deny, 
that God, who is almighty and omnilcient, 
and an owner of perfections, which, fer 
aught we know, are participable in more 
different manners and degrees, than we can 
comprehend, could not diiplay, if it be not 
fitter to fay adumbrate them, by creating a 
work more excellent than this work: and 
his 1mmenfe power and unexhaufted wifdom 
confidered, it will not follow, either that 
becaufe this world of ours is an admirable 
piece of workmanfhip, the divine architeé& 
could not have bettered it; or, becaufe God 
himfclf is able to make a greater mafter- 
piece, this exquifitely contrived fyitem is not 
admirably excellent. 

But the propofed queftion, in the other 
fenie of it, will require fome more words to 
refolve it, For if we look upon the feveral 
ipecies of vifible creatures under a more ab- 
folute confideration, without refpeét to the 
great fyltem of the univerfe, of which they 
are parts, or to the more particular defigns 
of the creator ; it feems manifeft, that many 
forts of creatures might have been more per- 
fect than they are, fince they want many 
completing things, that others are endowed | 
with: as an oyfter, that can neither hear, nor 
fee, nor walk, nor fwim, nor fly, &¥c. is not fo 
perfect a creature, as aneagle, oran elephant, 
that have both thofe fenfes, that the oyfter 
wants, and a far more active faculty of 
changing places; and of this inequality of 
perfection in creatures of differing kinds, the 
examples are too obvious to need to be enu- 
merated. But if the queftion be better pro- 
pofed, and it be inquired, not whether God 
could have made more perfect creatures, than 
many of thofe he has made, for that it is 
plain he could do fo, becaufe he has done it ; 
but whether the creatures were not fo curi- 
oufly and fkilfully made, that it was fcarce 
poffible they could have been better made, 
with due regard to all the wife ends he may 
be fuppofed to have had in making them, it 
will be hard to prove a negative anfwer. 

Tuis I fhall endeavour to illuftrate by a 
fuppofition, If one fhould come into the 
well-furnifhed fhop of an excellent watch- 
maker, and fhould there fee a plain watch, 
defigned barely to fhew the hour of ,the day ; 
another, that {trikes the hours ; a third, that is 
alfo furnifhed with an alarum ; a fourth, that, 
befides thefe, fhews the month current, and 
the day of it ; and laftly, a fifth, that over 
and above al! thefe, fhews the motions of the 
fun, moon, and planets, the tides, and other 
things, which may be feen in fome curious 
watches: in this cafe, I fay, the ipectator, 
fuppofing him judicious, would indeed think 
one of thefe watches far more excellent and 
compleat than another ; but yet he would 
conclude each of them to be perfeét in its 
own kind, and the plain watch to anfwer the 
artificer’s idea and defign in making it, as 
well as the more compounded and elaborate 
one did. The fame thing may, in fome 
circumftances, be further illuftrated, by con- 
fidering the copy of fome excellent writing- 
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mafter, for though there we may find fome 
Jeaves written in an Italian hand, others in a 
fecretary, and, in others, hands of other de- 
nominations ; though one of thefe patterns 
may be much fairer, and more curious than 
another, if they be compared together ; yet, 
if we confider their equal conformity to the 
refpective ideas of the author, and the fuit- 
ablenefs to the defign he had of making each 
copy, not as curious, fightly and flourifhing 
as he could, but as conformable to the true 
idea of the fort of hand he meant to exhibit, 
and the defign he had to fhew the variety, 
number and juftnefs of his fill, by that of 
the patterns he made compleat in the refpec- 
tive kinds; we fhall not think, that any of 
them could have been bettered by him : and 
if he fhould have made a text-hand as fair as 
a Roman-hand, by giving it more beauty and 
ornament, he would not have made it better 
in its kind, but fpoiled it, and, by a flourthh 
of his fkill, might have given a proof of his 
want of judgment. 

But to return thither, whence I began to 
make this excurfion, perhaps, E/eutherius, 
you will object againft the examples I have 
produced before it, that the exceptions ] have 
taken at fome of the proceedings of nature, 
may be as well urged againft providence, 
and exclude the one as well as the other from 
the government of the world. . 

But to this I anfwer, that this objection 
is foreign to the queftion, which is about 
men’s notion of, nature, not God’s provi- 
dence ; which, if it were here my tafk to af- 
fert, I fhould eftablifh it upon its proper and 
folid grounds ; fuch as the infinite perfeétions 
of the divine nature, which both engage and 
enable him to adminifter his dominion over 
all things; his being the author and fup- 
porter of the world; the exquifite contrivance 
of the bodies of animals, which could not 
proceed but from a ftupendous wifdom ; 
the fupernatural revelations and difcoveries 
he has made of himfelf, and of his particular 
care of his creatures, by prophecies, appari- 
tions, true miracles, and other ways, that 
tranfcend the power, or at leaft over-rule the 
phyfical laws of motion in matter : by thefe, 
I fay, and the like proper means, I would 
evince divine providence. But being not 
now obliged to make an attempt, which de- 
ferves to be made very folemnly, and not in 
fuch hafte, as I now write in; I fhall at pre- 
fent only obferve to you, that the cafe is very 
differing between providence and nature, and 
therefore there is no neceffity, that the ob- 
jeCtions I have made againft the latter, fhould 
hold againft the former. As, (to give you 
a few inftances of the difparity) in the firft 
place, it appears not, nor is it likely, that it 
is the defign of providence to hinder thofe 
anomalies and defeéts, I have been mention- 
ing ; whereas it is faid, to be the duty and 
defign of nature, and her only tafk, to keep 
the univerfe in order, and procure, in all the 
bodies, that compofe it, that things be carried 
on in the beft and moft regular way, that 
may be, for their advantage. Secondly, 
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nature is confeffed to be a thing inferior to 
God, and fo but a fubordinate agent, and 
therefore cannot, without difparagement to 
her power, or wifdom, or vigilancy, fuffer 
divers things to be done, which may, 
without degradation to God, be permitted by 
him, who ts not only a felf-exittent and in- 
dependent Being, but the fupreme and abfo- 
lute Lord, and, if I may fo fpeak, the pro- 
prietor of the whole creation ; whence both 
Melchizidec and Abram ftile him, (Gez, xiv. 
19, 23.) not only the moft high God, but 
Mp koneh, poffeffing (or, as our verfion has 
it, poffeffor of ) heaven and earth ; and who, 
when he made the world, and eftablifhed the 
laws of motion, gave them to matter, not to 
himfelf: and fo being obliged to none, el- 
ther as his fuperior or benefactor, he was not 
bound to make, or adminifter, corporeal 


things after the beft manner, that he could, 


for the good of the things themfelves ; among 
which, thofe, that are capable of gratitude, 
ought to praife and thank him for having 
vouchfafed them fo much as they have, and 
have no right to except againft his having 
granted them no more. And, as being thus 
obliged to none of his works, he has a fove- 
reign right to difpofe of them; fo he has 
other attributes, which he may juftly exer- 
cife, and both intend and expect to be glori- 
fied for, befides his goodnefs to inferior crea- 
tures : and his wifdom may be better fet off 
to men, and perhaps to angels or intelligen- 
cies, by the great variety of his contrivances 
in his works, than by making them all of the 
excellenteft kind ; as fhadows in pictures, 
and difcords in mufic, fkilfully placed and 
ordered, do much recommend the painter 
and the mufician. Perhaps it may be added, 
that the permitting the courfe of things to 
be fomewhat violated fhews, by the mif- 
chief fuch exorbitances do, how good God 
has been in fettling and preferving the orderly 
courfe of things. Thirdly, as God is a moft 
abfolute and free, fohe is an omnifcient, Be- 
ing ; and as, by his fupreme dominion over 
the works of his hands, he has a right to 
difpofe of them, as he thinks beft for his 
own glory; fo upon the fcore of his unfa- 
thomable wifdom, he may have defigns, 
and, if I may fofpeak, reaches in the anoma- 
lies, that happen in the world, which we men 
are too fhort-fighted to difcern ; and may 
exercife as much wifdom, nay, and as much 
providence (in reference to men, the nobleft 
vifible object of his providence) in fometimes 
(as in divine miracles) receding from what 
men call the laws of nature, as he did at firft 
in eftablifhing them: whereas the office of 
nature being but to preferve the univerfe in 
general, and particular bodies in it, after the 
beft manner, that their refpective conditions 
will permit ; we know, what it is fhe aims af, 
and confequently can better difcern, when 
fhe miffes of her aims, by not well acting 
what is prefumed to be her part. Fourthly, 
we muit confider, that, as God is an inde- 
pendent, free and wife, fo he is alfo a juft 
agent ; ahd therefore may very well be fup- 
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pof-d to cauie many irrcgularities and exor- 
birances in the world, to punifh thofe, that 
men have been guilty of. And whereas na- 
ture is but a nuriing-mother to the creatures, 
and Jocks even upon wicked men, not in 
their moral but in their philofophical capaci- 
tics, God expreily declares, in the facred 
feriptures, that, upon Adam’s fall, he curfed 
the orcund, or earth, fer man’s fake, Gen, it. 
17, 18, and that there is no penal evil in the 
city, that is not derived from him, Amos iu. 6. 
He is not cver-ruled, as men are fain to fay 
of erring nature, by the head-{trong motions 
of the matter, but fometimes purpolely over- 
rules the regular ones, to execute his juftice ; 
and therefore plagues, earthquakes, inunda- 
tions, and the like deftructive calamities, 
though they are fometimes irregularities in 
nature, yet for that very reafon they are de- 
fizned by providence, which intends, by 
them, to deprive wicked men of that life, or 
of thofe bleffings of life, whereof their fins 
have rendered them unworthy, But, whilft 
I mention defigns, I muft not forget, that 
mine was only to give you a tafte of the con- 
fiderations, by which one may fhew, that 
fuch things, as manifeft nature to act unfuit- 
ably tothe repretentation, that is made of her, 
may yet, when attributed to divine provi- 
dence, be made out to have nothing incon- 
fiftent with it. 

Awnp yet, fomewhat further to clear this 
weighty matter, and particularly fome things 
but briefly hinted in what I have been lately 
difcourfing, I think it fit, before 1 defcend 
to the particulars, that I am apt to employ 
againft the vulgar notion of nature, to pre- 
mife fomewhat by way of caution, that | 
may do feme right (though I can never do 
cenoveh,) to divine providence ; and take 
care betimcs, chat no ufe, injurious to it, 
may be made of any thing, that my argu- 
ment hath obliged me, or will oblige me, to 
izy about that imaginary thing, vulgarly 
called nature, either in this or the fixth fec- 
tion, or any other part of our prefent inquiry. 

I concetve then, that the divine author 
of things, in making the world, and the par- 
ticular creatures, that compofe it, had relpect 
to feveral ends ; fome of them knowable by 
us men, and others hid in the abyfs of the 
divine wifdom and counfels; and that of 
thofe ends, which are either manifeft to us, 
or at leait difcoverable by human fagacity 
and induftry, fome of the principles are, the 
mianiteftation of the glory of God, the utility 
of man, and the maintenance of the fyitem 
of the world, under which is comprifed, 
the conieivation of particular creatures, and 
alfo the propagation of fome kinds of them. 

Bur this general defign of God, for the 
welfare cf man and other creatures, is not 
(as I conceive) to be underftood, but with a 
twofold limitation. 

For firft, though men, and other ani- 
mals, be furnifhed with faculties or powers, 
and other requifites, to enable them to pre- 
ferve themfelves, and procure what 1s necef- 
fary for their own welfare; yet this provifion, 
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that God has been pleafed to make for them, 
is made with reference to what regularly, or 
what moft ufually, happens to beings of that 
fpecies or fort; that they belong to, but not 
with regard to fuch things, as may happen to 
them irregularly, contingently, and /incom- 
parifon of the others,) unfrequently. Thus 
it is, in general, far better for mankind, 
that women, when they are brought to bed, 
fhould have their breafts filled with milk, to 
give fuck to the new-born babe, than that 
they fhould not ; though fometimes, as if 
the child die in the delivery, or prefently af- 
ter, and in fome other cafes alfo, the plenti- 
ful recourfe of milk to the mother’s breafts 
proves troublefome and inconvenient, and 
fometimes alfo dangerous to her. Thus a 
head of hair is, for the moft part, ufeful to 
the perfon, whether man or woman, that na- 
ture has furnifhed with it; though in fome 
cafes (as of confumptions, and in a few 
other circumftances) it happens to be preju- 
dicial to the wearer ; and therefore phyficians 
do often, with good fuccefs, prefcribe, that 
it be fhaven off. Thus the inftinét, that 
hens have to hatch their eges and take care 
of their young, is, in general, very ufeful, 
if not neceffary, for the confervation of that 
fpecies of birds ; and yet it fometimes mif- 
euides and deludes them, when it makes 
them take a great deal of pains to brood upon 
thofe duck-eggs, that houfe-wives, (having 
taken away the bird’s own eggs) lay in her 
neft, which makes her very folicitous to hatch 
and take care of ducklings, inftead of chick- 
ens. Thus it is an inftitution, that ordinarily 
is profitable for man, that his ftomach fhould 
naufeate or reject things, that have a loath- 
fome tafte or {mell, becaufe the generality of 
thofe things, that are provided for his nou- 
rifhment, are well, or, at leaft, not ill tafted ; 
and yet, on fome occafions of ficknefs, that 
difpofition of the ftomach to refufe, or vomit 


‘up, naufeous purges, and other diftaftful me- 


dicines, (as fuch remedies are ufually loath- 
fome enough) proves yery prejudicial, by 
being a great impediment to the recovery of 
health. And thus (to be fhort) the paffions 
of the mind, fuch as fear, joy and enef, are 
given to man, for his good, and, when 
rightly ufed, are very advantageous, if not 
abfolutely neceflary, to him ; though, when 
they grow unruly, or are ill-managed, as it 
but too often happens, they frequently prove 
the caufes of difeafes, and of great mifchief, 
as well to the paffionate man himfelf, as to 
others, 

Tue fecond limitation (which has a natu- 
ral connexion with the former,) is this; that 
the omnifcient author of things, wlio, in his 
vaft and boundlefs underftanding, compre- 
hended at once the whole fyftem of his works, 
and every part of it, did not mainly intend 
the welfare of fuch or fuch particular crea- 
tures, but fubordinated his care of their pre- 
fervation and welfare to his care of main- 
taining the univerial fyftem and primitive 
{cheme or contrivance of his works, and ef- 
pecially thofe Catholic rules of motion, and 
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cther grand Jaws, which he at firft eftablifhed 
among the portions of the mundane matter. 
So that, when there happens fuch a concourfe 
cf circumftances, that particular. bodies, 
fewer or more, muft fuffer, or elfe the fettled 
frame, or the ufual courfe of things, muft be 
altered, or fome general law of motion muft 
be hindered from taking place; in fuch cafes, 
I fay, the welfare and intereft of man him- 
felf (as an animal) and much more that of 
inferior animals, and of other particular crea- 
tures, muft give way to the care, that provi- 
dence takes of things of a more general and 
important nature or condition. 

Taus (as I formerly noted) God eftab- 
lithed the lines of motion, which the fun and 
the moon obferve, though he forefaw, that 
from thence there would neceffarily, from 
time to time, enfue eclipfes of thofe lumina- 
ries ; which he chofe rather to permit, than 
to alter that courfe, which, on feveral ac- 
counts, was the moft convenient. Thus a 
blown bladder, or a foot-ball, falling from a 
confiderable height upon the ground, re- 
bounds upwards, and fo, contrary to the na-. 
ture of heavy bodies, moves from the centre 
of the earth, left the Catholic laws of moti- 
on, whereby the fpringinefs and reflection of 
bodies, in fuch circumftances, are eftablifhed, 
fhould be violated or intrenched upon. 

Tuus, he thought not fit to furnifh fheep 
with paws, or tufks, or fwiftnefs, or animo- 
fity, or craft, to defend or preferve them- 
felves from wolves, and foxes, and other beafts 
of prey. And tame and fearful birds, fuch 
as hens, are fo ill provided for defence, that 
they feem defigned to be the food of hawks, 
kites, and other rapacious ones. Thus oifters, 
having neither eyes nor ears, are not near fo 
well provided for, as the generality of beafts 
and birds, and even moft other fifhes. And 
thus filk-worms (to name no other cater- 
pillars,) ufually (at leaft in thefe countries, ) 
live not much above half a year, being lefs 
furnifhed with the requifites of longevity, 
than the generality of birds, and beafts, and 
fifhes. : 

I nave thought fit to lay down the two 
foregoing limitations, partly becaufe they 
will be of ufe to me hereafter, and partly 
becaufe they contain fomething, that may be 
added to what hath been lately -reprefented 
on behalf of the divine providence (as it 
falls under the naturift’s confideration.) For 
by thefe limitations we may perceive, that 
it is not juft prefently to deny, or cenfure 
the providence of God, whenever we fee 
fome creatures lefs compleatly furnifhed to 
maintain themfelves ; or fome cafes lefs pro- 
vided for, than we think they might be; or 
feeming anomalies permitted, which we look 
- upon as mifchievous irregularities: for the 
welfare of men, or of this or that other par- 
ticular fort of creatures, being not the only, 
nor, in likelihood, the principal end of God, 
in making the world ; it is neither to be ad- 
mired nor reprehended, that he has not pro- 
vided for the fafety and conveniency of par- 
ticular beings any further, than well confifts 


with the welfare of beings of a more confi- 
derable order, and alfo will comport with his 
higher ends, and with the maintenance of the 
more general laws and cuftoms, fettled by 
him among things corporeal. So that divers 
feeming anomalies and incongruities, whence 
fome take occafion to queftion the admini- 
{tration of things, and to deny the agency of 
providence, do not only comport with it, 
but ferve to accomplifh the defign of it, 

I wave the more exprefly declared my 
mind on this occafion, becaufe, indeed, of 
the two main reafons, which put me upon fo 
dificult a work, as I forefaw this treatife 
would be, as one was the love I bear to 


truth and philofophical freedom ; fo the. 


other was a juft concern for religion. For 
thinking it very probable, that in fo “inquifi- 
tive an age as this, fome obfervations, like 
mine, about nature itfelf, might come into 
the minds of perfons ill affected to divine pro- 
vidence, who would be glad and forward to 
wreft them, and make a perverfe ufe of 
them ; I thought it better, that fuch notions 
fhould be candidly propofed by one, that 
would take care to accompany them with 
thofe cautions, that may keep them from be- 
ing injurious to religion. 

Havine premifed the two foregoing ad- 
vertifements to obviate mifconftructions, I 
hope I may now fafely proceed to particu- 
lars; whereof, for brevity’s fake, I hall 
here mention but a few, leaving you to add 
to them thofe others, that occur in other 
parts of this treatife. 

In the farft place then, I fhall take notice, 
that there are feveral inftances of perfons, 
that have been choaked with a hair, which 
they were unable, either to cough up, or 
{wallow down. The reafon of this fatal ac- 
cident is probably faid to be the irritation, 
that is made by the ftay of fo unufual a thing, 
as a hair, in the throat; which irritation oc- 
cafions very violent and diforderly, or con- 
vulfive motions to expel it, in the organs of 
refpiration, by which means the continual 
circulation of the blood, neceffary to the life 
of man, is hindered, the confequence where- 
of is fpeedy death. But this agrees very ill 
with the vulgar fuppofition of fuch a kind 
and provident being, as they reprefent na- 
ture, which is always at hand to preferve the 
life of animals, and fuccour them in their 
(phyfical) dangers and diftreffes, as occafion 
requires : for fince a hair is fo flender a 
body, that it cannot ftop the throat fo, as to 
hinder either the free paflage of meat and 
drink into the ftomach, or that of the air to 
or from the lungs, (as may be argued from 
divers no-way mortal excrefcences and ulcers 
in the throat ;) were it not a great deal better 
for nature to let the hair alone, and ftay un- 
til the juices of the body have refolved or 
confumed it, or fome favourable accident 
have removed it, than, hke a paffionate and 
tranfported thing, oppofe it like a fury 
with fuch blind violence, as, inftead of eject- 
ing the hair, expels the life of him, that was 
troubled with it ? 

How 
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How the care and wifdom of nature will 
be reconciled to fo improper and diforderly 
a proceeding, I leave her admirers to confi- 
der. But it will appear very reconctleable to 
providence, if we reflect back upon the lately 
given advertifement : for, in regard of the 
ule and neceffity of deglutition, and in many 
cafes of coughing and vomiting, it was, in the 
general, moft convenient, that the parts, that 
minifter to thefe motions, fhould be irritated 
by the fudden fenfe of things, that are unufual, 
though perhaps they would not be otherwife 
dangerous or offenfive ; becaufe (as we for- 
merly noted,) it was fit, that the providence 
of God fhould, in making provifion for the 
welfare of animals, have more regard to that, 
which ufually and regularly befals them, 
than to extraordinary cafes or unfrequent ac- 
cidents, 

TuHoucH moft women are offended with 
the ftink of the fmoking wick of a candle, 
which is no more than men alfo are; yet it 
has been frequently obferved, that big-bellied 
women have been made to mifcarry by the 
fmell of an extinguifhed candle, which would 
before have indeed difpleafed, but not endan- 


gered, the fame perfons: fo that it feems 


nature is, in thefe cafes, very far from being 
fo prudent and careful, as men are wont to 
fancy her; fince by an odour, (which, if 
calmly received, would have done no harm 
to the teeming woman,) fhe is put into fuch 
unruly tranfports ; and inftead of watching 
for the welfare of the teeming woman, whofe 
condition needed a more than ordinary mea- 
{ure of her care and tendernefs, fhe violently 
precipitates her poor charge into a danger, 
that oftentimes proves fatal, not only to the 
mother, but the child alfo. 

Tue improper, and oftentimes hurtful, 
courfes, that nature takes in perfons, that are 
fick, fome of one difeafe, fome of another, will 
be hereafter taken notice of in opportune places; 
and therefore, for the prefent, I fhall only ob- 
ferve, that nature feems to do her work very 
weakly, or bunglingly, in the production of 
monfters, whofe variety and numeroufnefs 1s 
almoft as great, as their deformity, or their 
irregularity ; infomuch that feveral volumes 
have been written, and many more might 
have been, to give the defcription of them. 
How thefe grofs aberrations will agree with 
that great uniformity, and exquifite fkill, 
that is afcribed to nature in her feminal 
productions, I leave the naturifts to make 
out. I know, that fome of them lay the fault 
upon the ftubbornefs of the matter, that 
would not be obfequious to the plaftic pow- 


er of nature; but J can hardly admit of this 


account from men of fuch principles, as they 
are, that give it: for it 1s ftrange to me, 
they fhould pretend, that nature, which they 
make a kind of femi-deity, fhould not beable 
to mould and fafhion fo fmall, and foft, and 
tractable, a portion of matter, as that, where- 
in the firft model and efformation of the em- 
brio is made ; when, at the fame time, they 
tell us, that it is able, in fucking-pumps, to 
raife, and, if need be, fuftain whole tuns of 
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water, to prevent a vacuum, and can, in 
mines, tofs up into the air houfes, walls, 
and caftles, and perhaps the rocks they are 
built on, to give the kindled gun-powder the 
expanfion, that its new ftate requires. 

OvrHeErR arguments, thar, by a light change 
and eafy application, may be made ule ot 
and added to thefe, againft the vulgar notion 
of nature, may be met with in divers parts 
of this treatife, and efpecially in the ViIth 
fection ; for which reafon (among others) I 
decline lengthening this part of my difcourfe 
with the mention of them. 

I roreseE it may be faid, that unlefs we 
admit fuch a being, as nature, to contrive and 
manage things corporeal, and in a regular 
and methodical way dire€t them to their re- 
foeétive ends, there will appear no vifible 
tootfteps or proof of a divine wifdom in the 
corporeal world : and this argument, I con- 
fefs, is fo fpecious, that it was one of the 
things, that made me the longeft hefitate, 
what I fhould think of the received notion of 
nature. But having further confidered the 
matter, I faw it might be anfwered, that the 
curious contrivance of the univerfe, and ma- 
ny of its parts, and the orderly courfe ot 
things corporeal, with a manifeft tendency to 
determinate ends, are matters of fact, and 
do not depend upon the fuppofition of fuch a 
being, as they call nature ; but fetting afide 
this or that hypothefis, may be known by 
infpection, if thofe, that make the infpection, 
be attentive and impartial : as when a man 
fees a human body fiilfully diflected by a 
dexterous anatomift, he cannot, if he be in- 
telligent and unprejudiced, but acknowledge, 
that there is a moft curious and exquifite con- 
trivance in that incomparable engine, and tn 
the various parts of it, that are admirably 
fitted for diftinét and determinate functions 
or ufes. So that I do not at all, nor indeed 
can, fupprefs the manifeft tokens of wifdom 
and defign, that are to be obferved in the 
wonderful conftruction and orderly operati- 
ons of the world and its parts; but I endea- 
vour to refer thefe indications of wifdom to 
the true and proper caufe. And whereas, in 
the hypothefis of the objectors, there may be 
three caufes affigned of thefe fpecimens or 
footiteps of wifdom; namely, God, nature, . 
and chance ; if, according to the doctrine by 
me propofed, nature be laid afide, the com- 
petition will remain only between God and 
chance ; and fure he mult be very dull, or 
very ftrongly prejudiced, that fhall think it 
reafonable to attribute fuch admirable contri- 
vances and fuch regular conducts, as are ob- 
fervable in the corporeal world, rather to 
chance, (which is a blind and fenfelefs caufe, 
or indeed no proper caufe at all, but a kind 
of ens rations) than to a molt intelligent 
being, from which the curioufett productions 
may with congruity be expected : whereas, 
if {uch a celebrated thing, as nature 1s com- 
monly thought, be admitted, it will not be 
near fo eafy to prove the wiidom (and con- 
fequently the exiltence) of God by his works, 
fince they may have another caufe, namely, 
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that moft watchful and provident being, 
which men call nature. And this will be 
efpecially difficult in the Peripatetic hypo- 
thefis of the eternity {not of‘ matter only, 
for in that the atomifts and others agreed 
with them, but) of the world: for, ac- 
cording to this account of the’univerfe, there 
appears no neceflity, that God fhould have 
any thing to do with it, fince he did not 
make thig automaton, but it was always felf- 
exiftent, not only as tg matter, but to form 
too ; and as for the government or admini- 
tration of' the bodies it confifts of, that’ is the 

foper bufinefS of nature. And if it be ob- 
jected, that this being is by ‘its aflertors ac- 
knowledged to be fubdrdinate to God; 1 
fhall anfwer, that as, upon the reafons and 
authorities I elfewhere delivered, it may juft- 
ly be queftioned, whether many philofophers, 
and perhaps fome fects of them, who are ado- 
rers of nature, confeffed her to be but the 
fubftitute of a fuperior being? fo this di- 
ftinétion and iubordination is not fo eafy to 
be proved againft thofe, that fide with thofe 
other antient philofophers, who either ac- 
knowledged no fuch thing, or exprefly de- 
nied it: befides that this objection fuppofes 
the exiftence and fuperiority of a deity, 
which therefore needs to be proved by other 
ways; whereas in the hypothefis I propofe, 
the fame phzenomena, that difeover admirable 
wifdom and manifeft defigns in the corporeal 
world, do themfelves afforda folid argument, 
both of the exiftence and of fome of the 
erand attributes of God, with which the 
teft, that pfoperly belong to him, have a 
fieceffary connexion. 
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V. AVING, in the foregoing fection; 
proépofed fome of theconfiderations, 
that have ‘diffatisfied me with the retéeived 
notion ‘of fature, it nw now be juftly ex- 
Koes that I fhould alfo confider, what I 
orelee will be alledged in its behalf, by the 
more intelligent of its favourers : and I fhall 
not deny the objections I am going to name 
to be eohfiderable, ‘efpecially for this reafon, 
that I ath very unwilling to feem to put fuch 
an affront upp the generality as well of 
learned men as of atthe ‘as to maintain, 
that they have built a notion of fo great 
weight and importance upon flight and th- 
confiderable grounds. | | 
Tue teafons, that I conceive may have 
induced philafo hersto take up, and rely on, 
the recetwed fiotion of nature, are fuicl ‘as 
thefe, that follow. yg | 
Ano thefirft argument, as one of the ‘moft 
gbyjous, may be taken from the general be- 
Hef, or, as men fyppolé, obfervation, that di- 
vers hodies, as particularly earth, water, and. 
othér eléments, have éach,of them its natural 
plide affigned it in the uniiverfe ; from which 
place, if any portion of the element, of any 
mixt body, wherein that element predotni- 
nates, hapfiens to be remoyed, it has aftrong 
inceflant ‘appetite to return to it; becaufe, 
Vou. IV. 


when it is there, it ceafes either to gravitate, 
or (as fome fchool-men fpeak) to levitate, 
and is now in a place; which nature has qua~ 
lified to preferve it, according to the axtom, 
that locus confervat locutum, 

To this argument I anfwer, that I readily 
grant, that there being fuch a quantity of 
very bulky bodies in the world, it was necel 
fary they fhould have places adequate to their 
bignefs ; and it was thought fit by the. wife 
architect of the univerfe, that they fhould not 
be all blended together, but that'a great por- 
tion of each of them fhould, at the bepin- 
ning of things, be difpofed of and lodged in 
a diftinét and convenient place. But wiien I 
have granted this, I fee not any meceflity of 
granting likewife, what is afferted in the ar- 
gument above propofed : for inanimate bo- 
dies having no fenfe or perception, (which 1s 
the prerogative of animadverfive being) it 
muft be all one to them in what place they 
are, becaufe they cannot be concerned to be 
in one place rather than in another, fince 
fuch a prefetence would require a knowledge; 
that inanimate things are deftitute of ; and, 
for the fame reafon, a portion of an element, 
removed by force or chanee, from what they 
call its proper place, can have no real appe- 
tite to return thither : for, who tells’it, i i9 
in an undue place, and that it may better its 
condition by removing into another? And 
who informs it, whether that place lies on 
this hand of it, or that hand of it, or above 
it, or beneath it? Some philofophers indeed 
have been fomewhat awaté of the weaknefs 
of the argument drawn from the vulgarly 
propofed inftance (which yet is the beft that 
is wont to be employed,) of earthy bodi¢s, 
which being let fall from the top of a houfe, 
or thrown into the air, do of themfelves fall 
in a direct line towatds the centre of the 
earth ; and therefore they have ftrengthted 
this argument, as far as might be, by pretend- 
ing, that thefe bodies have not indeed, as 
former philofophérs were wont to think, an 
appetite to defcend to the centre af the earth, 
but to the great mafs of their conhatural bo- 
diés: I will not therefore accufe thefe phi- 
lofophers of the inconfiderate opinion of their 
predeceffors; who would have nature make 
all' heavy things affect to lodge themfelves in 
the centre ef the éatth, which (as was for- 
merly noted,) being but a point, cannot con- 
tain any one of them, (how little foever it 
bé ;) but yet the hypothefis of thefe moderns 
is liable, though not to thar, yet to other 
weighty objettions. — 

For the firtt arpument I lately, employed 
will hold good againft thefe philofophers too, 
jt notbeing conceivable, How an inanimate 
body fhoyld have an appetite to rejoin ho- 
mogeneous bodies, neither ‘whofe ficuation, 
nor whofe diftance from it, it does at all 
know. ee 

Secdnpiy, It does not appear, that all 
bodies have fuch an appetite, as is prefmed, 
of joining themfelves to gteater mafies pf con- 
natural bodies; as if you file the end of an. 
ingot or bat’ of filver or of gold, the filings 
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will not ftick to. théir own mafs, though it 
be approached never fo near, or made to 
touch; them and much Jlefs will they leap to 
it, when it is at a diftance fram them. The 
like may be faid almoft of all confiftent bo- 
dies we are acquainted with, except the load- 
{tone and iron, and bodies, that participate of 
one of thofe two, 

Tuirbzy, It is obvious to them, that will 
obierve, that that, which makes lumps of 
earth, or terreftrial matter, fall through the 
air to the earth, is fome general agent, what- 
ever that be, which, according to the wife 
difpofition of the author of the univerfe, de- 
termines the motion of thofe bodies we call 
heavy, by the fhorteft ways, that are per- 
mitted them, towards the central part. of 
the terraqueous globe; whether the body, 
put into motion downwards be of the fame, 
or a like, or a quite differing nature, from 
the greater mafs of matter, to which when 
it is aggregated, it refts there. If, from the 
fide of 2 fhip you let fall a chip of wood 
cut of your hand, when your arm is fo 
fireched out, that the perpendicular, or 
fhorteft line, between that and the water, 
lies never fo little without the fhip, that chip 
will fall into the fea, which is a fluid body, 
and quite of another nature than itfelf, ra- 
ther than fwerve- in the leaft from the line 
of direétion, as mechanicians call it, to re- 
join itfelf to the great bulk of wood, where- 
of the fhip, though never fo big, confifts, 
find, on the other fide, if a man, ftanding 
upon the fhore juft by the fea, fhall pour 
out a gilafs of water,ryholding the glafs juft 
over his feet, that water will fall. into the 
fand, where it will be immediately foaked 
up-and difperfed, rather than deviate a little, 
to join itfelf to fo great a mafs of connatu- 
ral bogy,. as the ocean is. 

AND as to what is generally believed, and 
made part of the argument, that I am an- 
fwering, that water does not weigh in water, 
becaufe it is in its own. natural: place, and 
elementain proprio Joco non gravitant; 1 de- 
ny the matter of fact, and haye convinced 
divers curious perfons by experiment, * that 
water does grayjtate injwater, as well, as out 
of it, though indeed it does not preegravitate, 
becaufe it is counter-ballanced by, an equal 
weight of collateral water, which Keeps it 
from defcending.,, . , | 

Ano, lafily, forthe maxim, that locus con- 
fervat. locatum; befides.. that it hag, been 
proaflefly afferted, and. therefore, unlefs it 
be cautioufly explained, I do not think my- 
felf bound to admit,it; befides this, I fay, 
I think, that either the proper place of a 
body cannot be inferred, as my adverfaries 
would have it, from the natural tendency of 
a body to it; or elfe it will not -hold true 
in general, that locus confervat locatum: as 
when, for inftance, a poor unlucky feaman 
falls from the main-yard of a fhip into the 
water, does the fea, to which he makes 
fuch hafte, preferve him or deftroy him? 
And when, in a foul chimney, a lump of foot 
falls into the hearth, and prefently. burns up 
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there; can we think, that the wi{dom of na- 
ture gave the foot an, appetite to haften to 
the fire, as a greater bulk of its connatural 
body, or a place provided by nature for its 
confervation, 

Anp now I .fpeak of fuch an innate appe- 
tite of conjunction between bodies, I re- 
member, what I lately forgot to mention in 
a fitter place; that bubbles themfelves may 
overthrow the argument I was anfwering, 
For if a bubble happens to arife from the 
bottom of a veffel to the upper part of it, 
we are told, that the hafte, wherewith the 
air moves thorough water, proceeds from 
the appetite it has to quit that preternatural 
place, and rejoin the element, or great mafs 
of air, detained at the very furface of the 
water by a very thin fkin of that liquor, to- 
gether with which it conftitutes a bubble. 
Now J demand, how it comes to pafs, that 
this appetite of the air, which, when it was 
at the bottom of the water, and alfo in its 
paffage upwards, is fuppofed to have enabled 
it to afcend with fo much eagernefs and force, 
as to make its way thorough all the incumbent 
water, (which poffibly was very deep,) 
fhould not be able, when the air is arrived 
at the very top of the water, to break through 
fo thin a membrane of water, as ufually 
ferves to make a bubble, and which fuffices 
to keep it frgm the beloved conjunction 
with the great mafs of the external air? ef- 
pecially fince, they tell us, that natural mo- 
tion grows more quick, the nearer it comes 
to the end or place of reft; the appetites of 
bodies encreafinge: with their approaches to 
the good they afpire to; upon which ac- 
count, falling bodies, as ftones, fc, are 
faid (though falfely).to encreafe their fwift- 
nefs, the nearer they come to the earth, 
But if, fetting afide the imaginary appetite 
of the air, we attribute the afcenfion ae bub- 
bles to the gravity and preffure upwards of 
the water, it is eafy hydroftatically to expli- 
cate, why bubbles often move flower, when 
they come near the furface of the water, and 
why they are detained there ; which laft 
phznomienon proceeds from this, that the 
preffure of the water being there inconfide- 
table, it is not able to make the air quite 
furmount the refiftance made by the tenacity 
of the fuperficial part of the water; and 
therefore in good fpirit of wine, whofe te- 
nacity and glutinoufnefs is far lefs than that 
of water, bubbles rarely continue upon the 
furface of the liquor, but are prefently bro- 
ken and vanith. 

Anp to make this prefumed appetite of 
the fmaller portions of the air to unite with 
the great mafs of it, appear the lefs probable; 
I fhall add, that I have often obferved, that 
water, in that ftate, which is ufually called 
its natural ftate, 1s wont to have ftore of ae- 
rial particles mingled with it, notwithftand- 
ing the neighbourhood of the external air, 
that is incumbent, on the water; as may ap- 
pear by putting a glafs full of water into 
the receiver of the new pneumatical engine: 
for the preffure of the external air being by 
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the puuup tuken of, there will, from time 
to time, ailclofs themfelves in the water a 
multitude of bubbles, made by the aerial 
particles, that Jay concealed in that liquor. 
Aino I have further tried, as I doubt not 
but fome others alfo have done, that by 
exactly inclofing in a conveniently fhaped 
glafs fome water, thus freed from the air, 
and leaving a little air at the top of the 
vefic!, which was afterwards fet by in a qui- 
et piace; the corpufcles of that incumbent 
air did, one after another, infinuate them- 
{elves into the water, and remained lodged 
in it; fo litle appetite has air, in general, 
to flie all affociation with water, and make 
its efcape out of that liquor ; though, when 
fenfible portions of it happen to be under 
water, the great inequality in gravity be- 
tween thofe two fluids makes the water 
prefs up the air, But though it were eafy 
to give a mechanical account of the phe- 
nomena of mingled air and water ; yet, be- 
caufe it cannot be done in few words, I fhall 
not here undertake it, the phenomena them- 
{elves being fufficient to render the fup- 
pofition of my adverfaries improbable. 
ANOTHER argument, in favour of the 
received opinion of nature, may be drawn 
from the {trong appetite, that bodies have 


to recover their natural ftate, when by any’ 


means they are put out of it, and thereby forced 
into a ftate, that is called preternatural; as 
we fee, that air being violently compreffed 
in a blown bladder, as foon as the force js 
removed, will return to its firft dimenfions; 
and the blade of a fword being bent, by being 
thruft againft the floor, as foon as the force 
ceafes, reftores itfelf, by its innate power, 
to its former ftraightnefs; and water, being 
made hot by the fire, when it is removed 
thence, haftens to recover its former cold- 
nefs. = 

But though I take this argument to have 
much more weight in it, than the foregoing, 
becaufe it feems to be grounded upon fuch 
real phenomena of nature, as thofe newly 
recited, yet I do not look upon it as cogent. 

In aa ce to it therefore, I fhall reprefent, 
that it appears by the inftances lately men- 
tioned, that the propofers of the argument 
ground it on the affections of inanimate bo- 
dics, _ Now, an inanimate portion of matter 
being confefledly devoid of knowledge and 
fenfe, I fee no reafon, why we fhould not 
think it uncapable of being concerned to be 
in one {tate or conftitution, rather than an- 
other; fince it has no knowledge of that, 
which it is in at prefent, nor remembrance 
of that, from which it was forced; and con- 
fequently no appetite to forfake the former, 
that it may return to the latter: but every 
inanimate body, (to fay nothing now of 
plants and bruit animals, becaufe I want 
time to launch into an ample difcourfe) be- 
ing of itfelt indifferent to all places and 
{tates, continues in that place or ftate, to 
which the aétion and refiftence of other bo- 
dies, and efpecially contiguous ones, effec- 
tually determine it, 


As to the inftance affordel by water, I 
confider, that before it be afferted, that wa- 
ter, being heated, returns of ittcif to its na- 
tural coldnefs, it were At, that th: afertors 
fhould determine, what degree or meature 
of coldnefs is natural to that liquor; and 
this, if I miftake not, will be no cafy tafk. 
It is true indeed, that, in reference tu u3 
men, water 1s utually cold, becaufe its mi- 
nute parts are not fo brifkly agitated, as 
thofe of the blood and juices, that are to be 
found in our hands, or other organs of f:el- 
ing; but that water is actually cold in re- 
ference to frogs, and thofe fithes, that live 
in it, whofe blood is cold as to our fenfe, has 
not, that I know of, been proved, nor is 
eafy to be fo. And I think ic yet more difii- 
cult to determine, what’ degree of coldnct} 
is natural to water, fince this liquor perpetu- 
ally varies its temperature, as to cold and 
heat, according to the temper of the con- 
tiguous or the neighbouring bodies, efpeci- 
ally the ambient air, And therefore the 
water of an unfhaded pond, for inftance, 
though it refts in its proper and natural 
place, as they fpeak, yet in autumn, if the 
weather be fair, the temperature of it will 
much vary in the compais of the fame day, 
and the liquor will be much hotter at noon, 
than early in the morning, or at midnight ; 
though this great diverfity be the effect only 
of a natural agent, the fun, acting according 
to its regular courfe, And, in the depth 
of winter, it is generally confeffed, that wa- 
ter is much colder, than in the heat of fum- 
mer; which feems to be the reafon of what 
is obferved by watermen, as a wonderful 
thing, namely, that, in rivers, boats equally 
laden will not fink fo deep in winter, as in 
fummer, the cold condenting the water, and 
confequently making it heavier in {pecie, 
than it is in fummer, when the heat of the 
ambient air makes it more thin, In divers 
parts of Africk, that temperature is thought 
natural to the water, becaufe it is that, which 
it ufually has, which is far hotter than that, 
which is thought natural to the fame liquor 
in the frigid zone. And, I remember, on 
this occafion, what perhaps I have elfewhere 
mentioned upon another, that the Ruffian 
Czar’s chief phyfician informed me, that in 
fome parts of Siberia, (one of the more nor- 
thern provinces of that monarch’s empire, 
water is fo much more cold, not only than in 
the torrid zone, but than in England, that 
two or three foot beneath the furface of the 
ground, all the year long (even in fummer 


. Irfelf,) it continues concreted in the form of 


ice; fo intenfe is the degree of cold, that 
there feems natural to it. This odd phe- 
nomenon much confirms, what I lately in- 
timated of the power of contiguous bodies, 
and efpecially of the air, to vary the degree 
of the coldnefs of water. I particularly men- 
tion the air, becaufe, as far as I have tried, 
it has more power to bring water to its own 
temperature, than 1s commonly fuppofed : 
for though, if, in fummer-time, a man puts 
his hand into water, that has lain expofed 
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ro the fun, he will ufually feel it cold, and 
r, conclude it much colder, than the ambi- 
ert airs yet that may often happen upon 
erorher account, namely, that the water be- 
ing many hundred times a more denfe fluid 
than the air, and confifling of particles more 
api to infinuate thenifelves into the pores of 
the f<in, a greater part of the agitation of 
the Llcod and fpirits contained in the hand 
is communicated to the water, and thercby 
loft by the fluids, that part with it : and the 
minute particl:s of the water, which are, 
peithaps, more fupple and flexible, infinua- 
ting themfelves into the pores of the fkin, 
which the aerial particles, by reafon of their 
{tiffnefs, and perhaps length, cannot do ; 
hey come to affect the fomewhat more inter- 
nal parts of the hand, which, being much 
hotter, than the cuticula or {carf-fkin, makes 
us icel them very cold; as, when a fweating 
hand is plunged into luke-warm wacer, the 
Hguor will be judged cold by him, who, if 
his other hand be very cold, will wich it feel 
the fume water hot. To confirm which con- 
veéinre J fhall add, that having fometimes 
purpefely taken a fealed weather-glafs, whofe 
included liquor was brought to the tempera- 
cure of the ambient air, and thruft the ball 
of it under water kept in the fame air, there 
would be difcovered no fuch coldnefs in the 
water, as one would have expected ; the for- 
mer reafon of the fenfible cold the hand feels, 
when thruft into that liquor, having here no 
place. To which I fhall add, that having, 
for trial’s fake, made water very cold, by 
diffolving fal-armoniac in it, in fummer-time, 
it would, after a while, return to its ufual 
degree of warmth; and having made the 
fame experiment in winter, it would return 
to fuch a coldnefs, as belonged to it in that 
teafon: fo that it did not return to any de- 
terminate degree of coldnefs, as natural to it, 
but to that greater or leffer, that had been 
accidentally given it by the ambient air, be- 
fore the fal-armoniac had refrigerated it. 

As to the motion of reftitution, obferved 
upon the removal or ceafing of the force in 
air violently compreffed, and in the blade 
of afword forcibly bent; I confefs it feems 
to me a very difficult thing, to affign the 
true mechanical caufe of it; but yet, I 
think it far more likely, that the caufe fhould 
be mechanical than, that the effect proceeds 
from fach a watchfulnefs of nature, as 1s pre- 
tended, For firft, I queftion, whether we 
have any air here below, that is in other than 
2 preternatural or violent ftate; the lower 
parts of our atmofpherical air being conftant- 
ly compreffed by the weight of the upper 
parts of the fame air, that lean upon them. 

As for the reftitution of the bent blade 
of a fword, and fuch like fpringy bodies, 
when the force, that bent them, is removed ; 
my thoughts about the theory of fpringinefs 
belong to another paper, And therefore, 
I fhall here only, by way of argument ad 
hominem, confider, in anfwer to the objecti- 
on, that if, for example, you take a fome- 
what Jong and narrow plate of filver, that 
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has not been hammered, or compyefied, or, 
which is furer, has been made red-hot in 
the fire, and fuffered to cool leifurely, you 
may bend it which way you will, and it will 
conftantly retain the laft curve figure, that 
you gave it: but if, having again ftraight- 
ned this plate, you give it fome {mart ftrokes 
of a hammer, it will, by that meerly me- 
chanical change, become a {pringy body ; 
fo that, if with your hand you torce it a 
little from its reétitude, as foon as you re- 
move your hand it will endeavour to regain 
its former ftraightnefs, The like may be 
obferved in copper, but nothing near fo 
much, or {carce at all, in lead. Now, up- 
on thefe phenomena, I demand, why, if 
nature be fo careful to reftore bodies to their 
former ftate, fhe does not reftore the filver 
blade or plate to its rectitude, when it 1s 
bent this way or that way, before it is ham- 
mered ? And why a few itrokes of a hammer 
(which, acting violently, fcems likely to 
have put the metal into a preternatural ftate, ) 
fhould entitle the blade to nature’s peculiar 
care, and make her folicitous to reitore it 
to its rectitude, when it is forced from it? 
And why, if the fpringy plate be again ig- 
nited and refrigerated of itlelf, nature aban- 
dons her former care of it, and fuffers it 
quietly to continue in what crooked pofture 
one pleafes to put it into? Not, now, to de- 
mand a reafon of nature’s greater partiality 
to filver, and copper and iron, than to lead 
and gold itfelf, in reference to the motion 
of reftitution; I fhall add to what I was jutt 
now faying, that even in fword-blades it has 
been often obferved, that though, if foon 
after they are bent, the force, that bent them, 
be withdrawn, they will nimbly return to 
their former ftraightnefs ; yet, if they (which 
are not the only fpringy bodies, of which 
this has been obferved,) be kept too long 
bent, they will lofe the power of recovering 
ther former ftraightnefs, and continue in 
that crooked pofture, though the force, that 
put them into it, ceafe to act: fo that, it 
jeems, nature eafily forgets the care fhe was 
prefumed to take of it at Arft. 

THERE is an axiom, that paffes for current 
among learned men, viz. nullum violentum 
durabile, that feems much to favour the o- 
pinion of the naturifts, fince it is grounded 
upon a fuppofition, that what is violent is, 
as fuch, contrary to nature, and, for that 
reafon, cannot laft long. And this trite fen- 
tence is, by the fchools and even fome mo- 
dern philofophers, fo particularly applied to 
local motion, that fome of them have, not 
improbably, made it the chara¢teriftick token, 
whereby to diftinguifh natural motions from 
thote, that are not fo; that the former are 
perpetual, or at leaft very durable, whereas 
the latter, being continually checked more 
and more by the renitency of nature, do 
continually decay, and within no long time 
are fuppreffed or extinguifhed: but, on this 
occafion, I muft crave leave to make the fol- 
lowing reflections. 

1, It may be juftly queftioned upon 
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grounds laid down in another part of this 
effay, whether there be any motion among 
inanimate bodies, that deferves to be called 
violent, in contradiftinétion to natural ; fince, 
among, fuch, all motions, where no intelli- 
gent {pirit intervenes, are made according to 
catholic, and almoft, if not more than al- 
moit, mechanical laws. 

2. Meruinxs the Peripatetics, who are 
wont to be the moft forward to employ this 
axiom, fhould find but little reafon to do fo, 
it they confider how unfuitable it is to their 
doétrine, that the vaft body. of the firmament 
and all the planetary orbs are, by the primum 
mobile, with a ftupendous fwiftnefs whirled 
about from Eaft to Weft in four and twenty 
hours, contrary to their natural tendency ; 
and that this violent and rapid motion of 
their incomparably greater part of the uni- 
verfe has lafted as long as the world itfelf, 
that is, according to riffotle, for innumer- 
able ages. 

3. We may obferve here below, tliat the 
ebbing and flowing of the fea, which is ge- 
nerally fuppofed to proceed either from the 
motion of the moon, or that of the terref- 
trial globe, or fome other external caufe, has 
lafted for fome thoufands of years, and pro- 
bably will do fo, as long as the preient fyftem 
of our vortex fhall continue. I confider alfo, 
that the other great ocean, theatmofphere, con- 
fifts of numberlefs myriads of corpufcles, thatare 
here below continually kept in a violent ftate ; 
fince they are elaftical bodies,whereof the lower 
are ftill comprefied by the weight of the 
higher. And to make a {pring of a body, it 
is requifite, that it be forcibly bent or ftretch- 
ed, and have fuch a perpetual endeavour to 
fly open, or to fhrink in, that it will not fail 
to do fo, as foon as the external force that 
hindered it is removed. And as for the ftate 
of inanimate bodies, I do not fee, that their 
being or not being natural can be, with 
any certainty, concluded from their be- 
ing or not being very durable. For, not 
to mention, that leaves, that wither in a 
few months, and even bloffoms, that often 
fade and fall off in few days, are as well 
natural bodies, as the folid and durable trees, 
that bear them ; it is obvious, that, whether 
we make the ftate of fluidity, or that of con- 
gelation, to be that, which is natural to wa- 
ter, and the other that, which is violent ; its 
change from one of thofe ftates into another, 
and even its return to its former ftate, is of- 
tentimes, at fome feafons, and in fome 
places, made very fpeedily, perhaps in an 
hour or lefs, by caufes, that are acknowledged 
to be natural. And mifts, hail, whirlwinds, 
lightning, falling ftars, to name no more, 
notwithftanding their being natural bodies, 
are far from being lafting, efpecially in com- 
parifon of glafs, wherein the ingredients, 
fand and fixt falt, are brought together by 
great violence of fire. And the motion, that 
a thin plate, or flender wire, of this glafs can 
exercife, to reftore itfelf to its former pofition, 
when forcibly bent, is (in Breat part) a latt- 
ing effect of the fame violence of the fire: 
and fo is the moft durable perfeverance of 
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the indiffolublenefs of the alcalifate falt, that 
is one of the two ingredients of glafs, not- 
withftanding its being very eafily diffoluble in 
water and other liquors, and not uneafily even 
in the moitt air itfelf, . 

THERE is a diftinétion of local motion 
into natural and violent, that is fo generally 
received and ufed, both by philofophers and 
phyficians, that I think it deferves to have 
{pecial notice taken of it in this feétion ; 
fince 1t implicitely contains an argument for 
the exiftence of the thing called nature, by 
fuppofing it fo manifeft a thing, as that an 
important diftinction may juftly be grounded 
on it, 

Tus implyed objection, I confefs, is 
fomewhat difficult to clear; not for any 
great force, that is contained in it, but be- 
caufe of the ambiguity of the terms, wherein 
the diftinétion is wont to be employed: for 
moft men {peak of the propofed diftin€tion of 
motion in fo obfcure or fo uncertain a way, 
that it is not eafy to know, what they mean 
by either of the members of it. But yee 
fome there are, who endeavour to fpeak in- 
telligibly, (and for that are to be commend- 
ed) and define natural motion to be that, 
whofe principle is within the moving body 
itfelf ; and violent motion that, which bodies 
are put into by an external agent or caufe. 
And in regard thefe {peak more clearly than 
the reft, I fhall here principally confider the 
lately mentioned diftinction, in the fenfe they 
give it. I fay then, that even according to 
this explication, I am not fatisfied with the 
diftinétion ; for, whereas it is a principle re- 
ceived, and frequently employed by Ariffotle 
and his followers, Quicquid movetur ab alio 
movetur; it feems, that, according to this 
axiom, all motion may be called violent, 
fince it proceeds from an external agent : 
and indeed, according to the fchool philofo- 
phers, the motion of far the greateft part of 
the vifible world, though this motion be moft 
regular and lafting, muft, according to the 
propofed diftinétion, be reprited violent ; 
fince they affert, that the immenfe firmament 
itfelf, and all the planetary orbs, (in compa- 
rifon of which vaft coeleftial part of the world, 
the fublunary part is little more than a phyfi- 
cal point,) is perpetually (and againft its 
native tendency,) hurried about the centre of 
the world once in twenty-four hours, by an 
external though invifible agent, which they 
therefore call the primum mobile. And as for 
the criterion of natural motion, that its 
principle is within the moving body; it may 
be faid, that all bodies, once in the ftate of 
actual motion, whatever caufe firft brought 
them to it, are moved by an internal princi- 
ple : as for inftance, an arrow, that actually 
flies in the air towards a mark, moves by 
fome principle or other refiding within it- 
felf ; for it does not depend on the bow it 
was fhot out of, fince it would continue, 
though that were broken, or even annihi- 
lated ; nor does it depend upon the medium, 
which more refifts than affifts its progrefs, as 
might be eafily fhewn, if it were needful ; 
and if we fhould fuppofe the ambient air e1- 
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ther to be annihilated, or (which in our cafe 
would be equivalent,) rendered incapable of 
either furthering or hindring its progrefs, I 
fee not, why the motion of the arrow mult 
neceflarily ceafe, fince in this cafe there re- 
mains no medium to be penetrated, and on 
that account oppofe its progrefs. When ina 
watch, that is wound up, the fpring endea- 
vours to unbend or ditplay itfelf ; and when 
the {tring of a drawn bow is broken or let 
co, the ipring of the former, and the woody 
part of the latter, does each return to a Icts 
crooked line : and though thefe motions be 
occaficned by the forcible acts of external 
agents, yet the watch, fpring, and the bow, 
have in theinfelves (for aught appears to 
thefe I reafon with,) an inward principle, 
by which they are moved, till they have at- 
tained their pofiticn, Some perhaps would 
add, that a {quib, or a rockct, though an 
artificial body, feems, as well as a falling ftar, 
to move from an internal principle: but I 
fhall rather obferve, that, on the other fide, 
external agents are requilite to many motions, 
that are acknowledged to be natural; as, to 
omit the germination and flourifhing of di- 
vers plants, as onions, Iccks, potatoes, &c. 
though hung up in the air, by the heat of the 
fun in the {piing; to pats by this, I fay, if 
in the pneumatical engine or air-pump you 
place divers infects, as bees, flies, caterpil- 
Jars, €%c. and withdraw the common air 
from the receiver, they wiil lie moveleis, as 
if they were dead, though it be for feveral 
hours, whilft they are kept from enjoying 
the prefcncee of the air: but when the exter- 
nal air is permitted again to return upon 
them, they will prefently be revived, (as I 
have with pleature tricd,) and be brought to 
move again, according to their refpcctive 
kinds ; us it a fly, for inftance, refembled a 
little windmill in this, that being movelets 
of itfeif, it required the action of the air to 
put its wings and other parts into motion. 
But to infiit no farther on thefe arguments 
ad beminem, we may confider, that fince 
motion does not eflentially belong to matter, 
as divifibility and inpenetrablenefs are be- 
heved to do ; the motions of all bodies, at 
Jeaft at the beginning of things, and the 
motions of moft bodies, the caufes of whole 
motions we can difcern, were impreffed on 
them, either by an external immaterial agent, 
God ; or by other portions of matter (which 
are alfo cxtrinfical impellers) acting on 
them, 
Anpv this occafion invites me to obferve, 
ry that though motion be dcfervedly made one 
‘las Of the principal parts of Ariftotie’s definition 
Caufa, ow Of nature, yet men are wont to call fuch mo- 
tions natural, as are very hard to diftinguith 
from thofe they call violent. Thus, when 
apne water falls down to the ground, they tell us, 
ineft, &c. that this motion is natural to that liquor, as 
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Arifict. 1t is a heavy body ; but when a man fpurts 
ia up water out of his mouth into the air, they 
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pronounce that motion, becaufe of its ten- 
dency upwards, to be contrary to nature, 
And yet when he draws water into his mouth, 
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by fucking it through a long pipe held _per- 
pendicularly, they will have this moticn of 
the water, though directly upwards, to be 
not violent, but natural. So when a foot-ball, 
or blown bladder, being Jet fall upon a hard 
floor, rebounds up to a good height, the d- 
fcent and afcent are both faid to be natural 
motions, though the former tends towards 
the centre cf the earth, and the latter recedes 
as far as it can do from it. And ioif from 
a confiderable height you let fall a ball of 
fume clofe wood, that yet is not too heavy, 
as oak or the like, into a deep veffel of water, 
it will defcend a great way in that liquor, by 
a natural motion ; and yet its contrary mo- 
tion upwards ought not to be efleemed vio- 
lent, fince, according to the {chools, being 
lightcr in {pecie than water, it is natural to 
it to affeét its proper place, for which pur- 
pole ic muft afcend to the top of the liquor, 
and lie afloat there; and yet it is from thefe 
tendencies to oppofite points, (as the zenith 
and the nadir) that men are wont to judge 
many motions of bodies to be natural or vio- 
lent, 

Anp indced, fince it mutt be indifferent to 
a lifelefs and infenfible body, to what place it 
is made to move, all its motions may in 
fome refpeét be faid to be natural, and in 
another violent : for as very many bodies of 
vifible bulk are fet a moving by external im- 
pellents, and on that {core their motions 
may be faid to be violent ; fo the generality 
of impelled bodies do move either upwards, 
downwards, €%¢. toward any part of the 
world, in what line or way foever they find 
their motion leaft refitted ; which impulie 
and tendency being given by virtue of what 
they call the general laws of nature, the mo- 
tion may be faid to be natural. 

I micut here take notice, that, according 
to the Epicurean hypothefis, it need not ac 
all be admitted, that mouon mult be pro- 
duced by fuch a principle, as the {choolmen’s 
nature; for, according to that great and an- 
tient fect of philofopheis, the atomifts, every 
indivifible corpufcle has actual motiony or an 
inceflant endeavour to change places, effen- 
tially belonging to it, as it isan atom 3; info- 
much that in no cafe ic can be deprived of 
this property or power. And all fenfible bo- 
dies being, according to thele phyfiologers, 
but cafual concretions or coalitions of atoms, 
cach of them needs no other principle of mo- 
tion, than that unlofeable endeavour of the 
atoms, that compofe it, and happen, on the 
account of circumftances, to have the ten- 
dency of the more numerous, or at leaft the 
predominant, corpuicles determined one 
way: and to thefe I might add fome other 
fuch reflections. But I fhall, in this place, 
fay no more concerning motion, not only be- 
caufe, even after having confidered the dit- 
fering definitions, that riffotle, Cartefius, 
and fome other philofophers, have given of 
it, I take it to be too dificult a iubject to 
be clearly explicated in few words ; but be- 
caufe the only occafion I had to mention it 
here was to fhew, that the vulgar diftinction 
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cf it into natura] and -violent is not fo clear 
and well grounded, as to oblige us to admit 
(what it fuppofes,) that there is fuch a being, 
as the naturifts affert. 

I come now to confider the argument, 

that may be drawn in favour of the received 
notion of nature, from the efitical evacuati- 
ons, which happen at certain times in difeafes, 
and the ftrange fhifts, that nature fometimes 
makes ufe of inthem, to free herfelf from the 
noxious humours, that oppreffed her. 
_ Tus argument I willingly acknowledge to 
he very confiderable : for we really fee, that 
in continual feyers, efpecially in. hotter cli- 
mates, there do ufually happen, at certain 
times of the dijfeafes, notable and critical 
commotions orconfiicts, after which the mor- 
bific matter is difpofed of and difcharged by 
ways ftrange and furprifing, to the great and 
Ipeerly relief of the patient, if not to his per- 
fect cure ; as,may appear by many inftances 
to be met with in the obfervations of phyfi- 
cians about feyers, pleurifes, &c. Upon this 
account I take the argument drawn from 
crifis’s to be much the weightieft, that can 
be urged for the opiniog, from which I dif- 
Jent; and therefore I fhall employ the more 
words in clearing this jmportant difficulty. 

Iw order to this I defire it may be kept in 
mind, that I do not only acknowledge, but 
teach, that the body of a man js an incom- 

rable engine, which the moft wife author 
of things has 19 {kifully framed for lafting 
very many years,- that if there were in it an 
injelligent principle of felf-prefervation, (as 
the naturifts fuppofe there is). things wauld 
nof, in moft cafes, be better or otherwife 
managed, for the confervation of the animal’s 
life, than they generally are. So that the 
queftion is not, whether there is a great. deal 
of prewidence and wifdom exercifed in the 
crifis’s of difeafes, but upon what account it 
is, that thefe appofite things. are performed ? 
the univerfal opinion of phyficians is, that it 
is that intelligent prmcyple they call nature, 
whieh being folicitous for the welfare of the 
patient, and diftreffed by, the quantity. or 
hurtfulnefs of the oe mpael watches 
her ppportunity (efpecially when it is con- 
coéte oe a it haftily qyt of the body, 
by the moft fafe and convenient ways, which, 
in the prefent condition of the patient, can be 
taken : and I, on the other fide, attribute 
crifis’s to the wifdom and ordinary providence 
ef God, exerting itfelf by the mechanifm, 
partly of that great machine, the world, and 
partly of that {maller engine, the human 
body, as it is conftituted in the patient’s pre- 
fent circumftance ; and the yegfons, that hin- 
der me, from gcquiefcing in the general api; 
nion of phyficiens about crifig’s, are princi- 
pally thefe, . . 

_ First, J abferye, that crifis’s, properly fq 
called, do very feldom happenin other than 
feyers, and the like acute difeafes, where, 
agcording to the common cousfe of things, 
the malady js terminated, in no lang time, 
either by rgcoyery, or death, or a change in- 
to fome other difeafe: but chronicgl fick- 


neffes, fuch as coughs, dropfies, gouts, é&c. 
unlefs they happen to be accompanied with 
feverifh diftempers, are not wont to have 
crifis’s ; which argues, that nature doth not 
make critical evacuations, upon the account 
of fuch care and watchfulnefs, as phyficians 
afcribe them to; fince fhe neglects to employ 
fo falutary an expedient in difeafes, that are 
oftentimes no Jefs dangerous and mortal, than 
divers acute difeafes, which fhe attempts to 
cure by. crifis’s, ; 

Next I confider, that critical evacuations 
may be procured by the bare mechanifin of 
the body: for, by vertue of that, it will 
often happen, that the fibres, or motive or- 
gans of the ftomach, bowels, and other parts, 
being diftended or vellicated by the plenty-or 
acrimony of the peccant matter, will, by 
that irritation, be brought to contraét them-, 
felves vigoroufly, and to throw out the mat- 
ter, that offends the parts, either by the 
emunctories or common-fhores of the body, 
or by whatever paflages the profcribed matter 
can be with more eafe difcharged. <Ihhus, 
when fome men.find their {tomachs burdened 
with a clog of meat or drink, they ufe to 
thruft their fingers into their throats, and by 
that mechanical way provoke the ftomach 
to difburden irfelf of its offenfive load, with- 
out being beholden to nature’s watchfulnefs 
for a-crifis, which probably fhe would not 
(at leaft fo feafonably) attempt. .And thus, 
whereas it is ufual enough. for erifis’s to be 
made in fevers, by large haemorrhages at the 
nofe, and fometimes at other parts, which is 
afcribed to natyre’s watchful folicicude for 
the patient’s recovery ; I muft take leave to 
add, that it hath been divers times obferyed, 
that even after death large bleedings have 
fucceeded at the nofe and other parts of the 
hedy ; which fhews, that fuch excretions 
may be made by vertue of the ftructure of it, 
and the turgefcence and acrimony of the hu- 
mours, ‘without any defign af nature to 
faye the life gf the patient already dead. . 

InpzED, if it did appear by experience, 
that all, or almoft all, the crifis’s of difeafes 
did either expel the morbific matter, or at 
leaft notably relieve the patient, ‘the -critical 
attempts of nature would much favour the 
Qpinion men have conceived of. her vigilance 
and conduct ; but unwelcome inftances daily 
fhew, that as feme crifis’s are falutary, (as 
they call them) fo others prove mortal ; 
and among thofe, that do not directly or pre- 
fently kill the patient, there are divers, that 
leave him in a worfe candition, than he was 
kefore. And therefore I wonder not, that 
phyficians have thought themfelves obliged to 
lay down feyeral circyumftances, as neceffary 
requifites of a laudable crifis, if any of which 
be wanting, it is not thought of the beft 
kind ; and if the contrary to fome of them 
happen, it is tohe judged either pernicious, or 
at leaft hurtful. -For, whereas there are two 
general ways {uppofed to be employed by 
nature in- Making crifis’s, the one by expul- 
fion of the peccant matter out of the body, 
and the ather by the fettling: of the _— 
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fomewhere within it, neither of thefe two 
ways is conftantly fuccefsful. 
Anp therefore experience hath obliged 
phyficians to divide crifis’s, not only into 
perfect, that fully determine the event of the 
difeafe, and imperfect, that do but alter it 
for the bettcr or the worfe ; but into falu- 
tary, that quite deliver the patient, and mor- 
tal, that deftroy him. And toa perfect and 
falutary crifis fome learned men require no 
lefs than fix conditions ; namely, that it be 
preceded by figns of co¢étion of the peccant 
matter; that it be made by a manifeft and 
jufficiently copious excretion or tranflation ; 
that it be made upon a critical day, as the fe- 
venth, fourteenth, €%c. that it leave no re- 
licks behind it, that may endanger a relapfe ; 
that it be made fafely, that is, without dan- 
gerous fymptoms ; and laftly, that it be futt- 
able to the nature of the difeafe and the pa- 
tient. By this it may appear, that it 1s no 
common thing to meet with a perfect and fa- 
lutary crifis, fo many laudable conditions 
muft concur in it; and indeed nature doth 
ufually take up with but imperfectly good 
ones, and it were happy, if fhe made not bet- 
ter, provided fhe made no worfe. But it 1s 
found by fad experience, that fhe roufes 
herfelf up to make a crifis, not only upon 
improper, and, as phyficians call them, inter- 
cident days, fuch as the third, fifth, ninth, 
€fc, or upon thofe they call empty or medi- 
cinal days, which feldom afford any crifis, 


and much feldomer a good one; but alfo 


when there appear not any figns of codctton, 
or at leaft of due coction, and by thefe un- 
feafonable attempts weaken the patient, and 
increafe the malady, or perhaps make it 
fpeedily mortal. Nor will it juitify nature, 
to fay, with fome learned phyficians, that 
thefe attempts are accidentally brought on by 
the acrimony or importunity of the morbific 
matter, by which fhe is provoked, before the 
time, to endeavour an expulfion of it: for 
if nature be indeed fo prudent and watchful 
a guardian, as fhe is thought, fhe ought not 
to fuffer herfelf to be provoked to act pre- 
pofteroufly, and make furious attempts, that 
lavifh to no purpofe, or worfe than no pur- 
pofe, that little ftrength the patient hath fo 
much need of. And therefore phyficians do 
oftentimes very well, when, to act agreeably 
to the dictates of prudence, they forget how 
much wifdom they are wont to afcribe to 
nature, and employ their beft fkill and reme- 
dies to fupprefs or moderate the inordinate 
motions, or the improper and profufe evacu- 
ations, that irritated nature rafhly begins to 
make, And though the crifis’s, that are made 
by a metaftafis of the peccant matter, or by 
lodging it in fome particular part of the body, 
whether external or internal, be oftentimes, 
when they are not falutary, fomewhat lefs 
hurtful, than thofe, that are made by excreti- 
on : yet thefe do frequently, though perhaps 
more flowly, prove dangerous enough, produc- 
ing fometimes inward impofthumes, and fome- 
times external tumors, in parts, that are either 
noble by their functions, or by their firuation, 
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er connexion, or fympathy with others, that 
are not to be without hazard or great incon- 
venience opprefied. 

I know, that phyficians make it a great ar- 
gument of nature’s providence and fkill, that 
fhe watches for the concoction of the feccant 
matter, before fhe roufes herfelf up to expell 
it by a crifis, What is to be meant by this 
coétion of humours, (for it ought not to be 
confounded with the coction of the aliments) 
they are not wont fo clearly to declare : but, 
as I underftand it, when they fay, that a por- 
tion of peccant matter is brought to coéction, 
they mean, that it has acquired fuch a difpo- 
fition, as makes it more fit, than before, to 
be feparated from the founder portion of the 
mafs of blood, or from the confiftent parts, 
to which it perhaps formerly adhered, and ta 
be afterwards expelled out of the body. 
This may be partly exemplified by what hap- 
pens in fome recent colds, where the lungs are 
affected, in which we fee, that after a few 
days the phlegm is made more fluid; and 
that which is lodged in the Jungs, (not ftick- 
ing fo faft to the infide of the a/pera arteria) 
is eafily brought up by coughing, which 
could not diflodge it before. And in fevers, 
that feparation in the urine, formerly cloud- 
lefs, that phyficians look upon as a good fign 
of coction, feems to be produced by fome 
part of the peccant matter, that, beginning 
to be feparated from the blood, mingles with 
the urine, and is not ufually diftinguifhed 
from it, whilft this liquor is warm; but 
when it 1s grown cold, does, on the fcore of 
its weight or texture, fomewhat recede, and 
appear in a diftincét form, as of a cloud, a fe- 
diment, €%¢. But whatever they mean by 
coction, it is plain enough, by what hath been 
lately noted, that, on many occafions, nature 
doth not wait for it, but unfeafonably, and 
oftentimes dangeroufly, attempts to profcribe 
the matter, that offends her, before it be duly 
prepared for expulfion. 

I comE now to that circumftance of crifis’s, 
that is thought rhe moft wonderful, which is, 
that nature does oftentimes by very unufual 
ways, and at unexpected places, difcharge 
the matter, that offends her, and thereby ei- 
ther cures, or notably relieves the patient : 
and it muft not be denied, that, in fome cafes, 
the critical evacuations have fomewhat of fur- 
prifing in them; and I fhalk alfo readily 
grant, that, N. B. [Divine providence may 
exprefly interpofe, not only in the infliction of 
difeafes by way of punifhment, but in the re- 
moval of them in the way of mercy.] But 
fetting afide thefe extraordinary cafes, I think 
it not abfurd to conjecture, that the perfor- 
mances ofnature, in common crifis’s, may be 
probably referred, partly to the particular 
condition of the matter to be expelled, and 
partly, (and indeed principally) to fome pe- 
culiar difpofition in the primitive fabric of 
fome parts of the patient’s body, or fome 
unufual change made in the conftruction of 
thefe parts by the difeafe itfelf, or other acci- 
dents ; which original or adventitious difpo- 
fition of the fick man’s body, not aN 
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fible ¢o us, at leaft while he is alive, we are 
apt to afcribe the unexpected accidents of a 
crifis, if it prove falutary, to the wonderful 
providence of nature ; and; if it happen to 
be other than falutary, we are wont to over- 
look .them. To illuftrate this matter, we 
may confider, that plentiful evacuations, pro- 
cured by medicines, are a kind of artificial 
crifis’s: we fee, that fome bodies are fo con- 


fticuted, that although the peccant humour, 


wrought on by the medicine, ought, as the 
phyfician thinks, to be expelled by fiege, and 
indeed is wont to be fo, in the generality of 
- thofe,. that take that kind of medicine, as, 
for inftance, rhubarb or fenna; yet the pe- 
culiar difpofition of the patient’s ftomach 
-will make that an emetick, which was in- 
tended to be, and regularly fhould be, a ca-, 
thartick. Nor does this conftitution of the 
ftomach equally regard all purging medi- 
cines ; for the fame ftomach, that will reject 
them in form, for inftance, of a potion, will 
quictly entertain them, being in the form of 
pills. And to this let me add, what we ob- 
ferve of the operation of mercury; which 
though, if it be duly prepared, it is ufually 
given to procure falivation, efpecially to fuc- 
culent bodies; yet there are fome patients, 
wherein, inftead of falivating, it will violent- 
ly and dangeroufly work downwards, like a 
purge, or make fome other unexpected eva- 
cuation. And I have feen a patient, who, 
though young and very fat, could not be 
brought to falivate, neither by the gentler 
ways, nor by turbith-mineral and other harfher 
medicines, though adminiftered by very {kil- 
ful phyficians and chirurgeons. And this 
peculiarity may be as well contracted, as na- 
tive: for fome perfons, efpecially after furfeits 
having been roughly dealt with, or at leaft 
tired out with a medicine of this or that kind 
of form, will afterwards naufeate and vomit 
up the like medicine, though in other bodies 
it be never fo far from being emetick. We 
fee alfo,. that fometimes fudorific medicines, 
inftead of procuring fweat, prove brifkly 
diuretic, and fometimes either purging or 
vomitive. From all this we may argue, that 
the qualities of the irritating matter, and 
much more the particular difpofition of the 
patient’s body, may procure evacuations at 
unexpected places, I remember too, that, 
among the obfervations I have met with of 
famous phyficians, there are inftances of pe- 
riodical and critical evacuations, at very in- 
convenient, as well as unufual vents ; as fome 
women are recorded to have had their menfes 
fometimes at the eyes, fometimes at the na- 
vil, and fometimes at the mouth; of which 
there feems no caufe fo probable, as fome 
peculiar ftructure, whether native or adven- 


titious, of the internal parts concerned in- 


that difcharge ; and of fuch unufual ftruc- 
tures anatomifts muft have feen many, fince 
I myfelf have obferved more than one or 
two. If thefe uncommon ways of difpofing 
of the morbific matter were always falutary 
to the patient, the argument grounded on 
them would have more weight: but though 
Vor. IV. 


moft men take notice of this fort of crifis’s 
but when they are lucky; yet an inipartial 
obferver fhall often find, that ill-conditioned 
and hurtful crifis’s may be made by unufual 
and unexpected ways. And, in fome tran- 
flations df the morbific matter to diftant and 
nobler parts, perhaps it will be as difficult to 
fhew, by what channels or known-ways the 
matter paffed from oné to another; as it is to 
determine, how it wasconducted to thofe parts, 
at which it was the moft happily vented. 

In the foregoing difcourfe about crifis’s; 
there is; I confefs, much of paradox; and it 
was unwillingly enough; that I made an ex- 
curfion,; or in-road; into a fubyject, that has 
been looked upon as the phyficians peculiar 
province. And you may remember; that 
not far from the beginning of. this little 
book, I told you; that I was willing to de- 
cline meddling with other, than inanimate 
bodies ; living ones being; as of a lefs fim- 
ple fort, fo of a more intricate fpeculation : 
which reflection will, I hope, excufe me to 
you, if you find, that my propofed brevity, 
or the difficulty of the fubject, has*had any 
great influence on what I write, about health, 
difeafes, and crifis’s. And, as for-the fons of 
Zi fculapius, it may be reprefented to them, 
in my favour, that, befides that I have trea- 
ted of ficknefs and crifis’s, rather as a phy- 
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fiologer than a phyfician, I could not leave 


them unconfidered, without being thought,. 
if not to betray, at leaft to be wanting to 
the caufe I was to plead for. 

Ir it fhould-be difliked, that I make the. 
phzenomena of the merely corporeal part of 
the world, under which I comprife the bo- 
dies of animals, though not the rational 
fouls of men, to be too generally referred ta 
laws mechanical ; I hope you will remember, 
for me, feveral things difperfed in this trea- 
tife, that may, when laid together, afford a 
fufficient anfwer to this furmife ; and parti- 
cularly, that almoft all the modern philofo- 
phers, and among them divers eminent di- 
vines, fcruple not to forfake the fpread opi- 
nion, that the cceleftial orbs were moved and 
guided by intelligences ; and to explicate, by 
phyfical caufes, the eclipfes of the fun and 


moon, the production or apparition, and - 


phenomena of comets, and other things, 
that the Romans, as well as other Heathens, 
both antient and modern, have afcribed to 
the immediate agency of divine caufes. This 
allows me to obferve to you, that, fince thefe 
modern naturalifts and divines are wont to 
explicate the phznomena of the vaft ccele- 
{tial bodies, by their local motions, and the 
confequences of them, they do, as well as I, 
endeavour to account for what happens in the 


incomparably greateft part of the univerfe, | 


by phyfico-mechanical principles and laws. 
And, even in the terreftrial part of the world, 


which we men inhabit; moft of the mo- - 


derns, that have freed themfelves from: the 


prejudices of .the fehools; do not ftick to . 


give ftatical, hydroftatical, and other me- 


chanical explications of the afcenfion of wa- 


ter in pumips, the detention of it in watering- 
pots, 
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pots, whofe upper orifices are clofed, and of 
other various phznomena, which were for- 
merly unanimoufly afcribed to nature’s won- 
derful providence, expreffed in her care to 
hinder a vacuum. 

- Bur perhaps you will think it fitter for 
me to provide againft their cenfure, who 
will diflike what I have written about crifis’s, 
not becaufe I. have afcribed too much to 
raerely phyfical caufes, but (on the contrary) 
becaufe I do not ftrictly confine myfelf to 
them: for I doubt, that if you fhould fhew 
thefe papers to fome of. your friends, that af- 
feét to be ftrict naturalifts, they will think it 
ftrange, that in one of the claufes in the 
foregoing difcourfe about crifes’s, ({ mean, 
that, to which this mark [N. B.] 1s prefixed) 
Iadmit, that their events may fometimes be 
varied by fome peculiar interpofition of God, 
But yet I own to you, that the claufe, it is 
like they would take exceptions at, did not 
unawares flip from my pen; for it is my fet- 
tled opinion, that divine prudence 3s often, 
at leaft, converfant in a peculiar manner 
about the actions of men, and the things, 
that happen to them, or have a neceffary 
connexion with the one or the other, or both. 
And though I think it probable, that in the 
eondué of that far greateft part of the uni- 
verfe, which is merely corporeal, the wife 
Author of it does feldom manifeftly pro- 
cure a receffion from the fettled courfe of the 
aniverfe, and efpecially from the moft ca- 
tholic laws of motion : yet, where men, 
who are creatures, that he is pleafed to endow 
with free wills, (at leaft in reterence to things 
not fpiritual) are nearly and highly con- 
cerned; I think he has, not only fometimes 
by thofe fignal and manifeft interpofitions, 
we call miracles, acted by a fupernatural way, 
but, as the fovereign Lord and Governor of 
the world, doth divers times, (and perhaps 
oftener than mere philofopners imagine) givé 
by the intervention of rational minds, as 
well united, as not united, to human bodies, 
divers fuch determinations to the motion of 
parts in thofe bodies, and of others, which 
may be affected by them, as by laws merely 
mechanical, thofe parts of matter would not 
have had : by which motions, fo determined, 
either falutary or fatal crifis’s, and many 
other things, conducive to the welfare or de- 
triment of men, are produced. 

Tue interpofition of divine Providence, 
in cafes of life and death, might be eafily 
fhewn to Chriftians, out of divers paffages 
of fcripture, which exprefly propofed Jong 
life as a reward to obedient children, and to 
other righteous perfons among the Fews, and 
threatens bloody and deceitful men, that they 
foall not live out half their days; and which 
relates, that a king of D/rael had his difeafe 
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_made mortal by his impious recourfe to the 
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falfe God of Eckron; and that upon Heze- 
kiah’s prayers and tears, God was pleafed to 
add fifteen years to his life, and grant a {pe- 
cial benediétion to an outward medicine, ap- 
plied to his threatening fore, To which 
paffages divers may be added out of the new 


teftament alfo, and efpecially that of Se. 
James, who exhorts the fick to feek for re- 
covery by prayer; and that of St, Paul, 
where, {peaking to the Corinthians of the 
unworthy receivers of the Eucharift, he tells 
them, that, For tbat caufe, divers were be- 
come fick and weak among them, and many alfo 
died, But though the nature of this difcourfe 
diffuades me from employing here the au- 
thority of fcripture, yet it allows me te ob- 
ferve, (what is confiderable on this occafion) 
that natural theology and right reafon com- 
port very well with our propofed doétrine : 
for, as I lately intimated, and do more fully 
fhew, in another paper*, God has left to the 
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will of man the direction of many local courle re- 


motions, in the parts of his own body, and 
thereby of fome others; though the mecha- 
nical laws, on which the ordinary courfe of 
things mainly depends, do not only regulate 
the motions of bodies, but the determina- 
tions too: and fince man himfelf is vouch- 
fafed a power to alter, in feveral cafes, the 
ufual courfe of things, ic fhould not feem 
incredible, that the latent interpofition of 
men, or perhaps angels, or other caufes un- 


thought of by us, fhould fometimes be em- 


ployed to the like purpofes by God, who is 
not only the all-wife Maker, but the abfolute, 
and yet moft juft and benign Reétor of the 
univerfe, and of men. 

To conclude this excurfion, which I hope 
will not appear ufelefs, that has béen occa- 
fioned by the difcourfe of crifis’s, I think it 
becomes a Chriftian philofopher, to admit, 
in general, that God doth fometimes in a pecu- 
liar, though. hidden way, interpofe’ in the 
ordinary phenomena and events of crifis’s ; 
but yet that this is done fo feldom, at leaft 
in a way, that we can certainly difcern, that 
we are not haftily to have recourfe to an ex- 
traordinary providence, and much lefs to the 
ftrange care and fkill of that queftioned be- 
ing called nature, in this or that particular 
cafe, though perhaps unexpected, if it may 
be probably accounted for by mechanical 
laws, and the ordinary courfe of things, 

Anp here, though in a place lefs proper 
than I might have chofen, if I had timely 
rerhembered, I fhall, both in reference to the 
extraordinary accidents, that fometimes hap- 
pen -in crifis’s, and more generally to the 
feemingly irregular phenomena of the uni- 
verfe, venture to offer you a notion, that 
perhaps‘ you will not diflike. I think then, 
that when we confider the world, and the 
phyfical changes, that happen in it, with re- 
terence to the Divine Wifdem and Provi- 
dence, the arguments for the affirmative 
ought, in their kind, to have more force than 
thofe for the negative. For it feems more 
allowable to argue a Providence, from the 
exquuite ftructure and fymmetry of the mun- 
dane bodies, and the apt fubordination and 
train of caufes, than to infer from fome phyfi- 
cal anomalies, that things are not framed and 
adminiftered by a wife Author and Reétor : 
for the characters and impreffions of wifdom, 
that are confpicuous in the curious fabrick 
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and orderly train of things, can, with no 
probability, be referred to blind chance, but 
mutt be to a moft intelligent and defigning 
Agent. Whereas on the other hand, befides 
that the anomalies, we fpeak of, are incom- 
parably fewer than thofe things, which are 
regular, and are produced in an orderly way ; 
befides this, I fay, the divine Maker of the 
univerfe, being a moft free Agent, and ha- 
ving an intellect infinitely fuperior to ours, 
may, in the production of feemingly irregu- 
lar phenomena, have ends unknown to us, 
which even the anomalies may be very fit to 
compafs. 

Tuus, when a man, not verfed in the 
mathematicks, looks upon a curious geogra- 
phical globe, though as foon as he perceives, 
that the differing bigneffes, and particular 
confines of kingdoms and provinces, and the 
apt fituations, true diftances and bearings of 
the cities and towns he knows by fight or 
fame, be rightly fet downs; he cannot but 
conclude, from thefe impreffes of art or 
fkill, that this was the work of a defigning 
artificer : but though he alfo fees on the 
fame globe feveral circles, as the tropicks, 
the zodiack, the meridians, €?c. if he bea 
fober man, he will not think, that thefe were 
made by chance only, becaufe he knows not 
the reafons or ufes of them, or becaufe fome 
of the lines, as thofe curve lines the feamen 
call rhumbs, are not, like the other, circular, 
but do oddly, and, with a feeming irregula- 
rity, interfeét them; but will rather think, 
that the artift, that had knowledge enough 
to reprefent the globe of the earth and wa- 
ters, in a body not two feet in diameter, had 
alfo fkill enough to draw thofe lines, with 
fome defign worthy of the fame fkill, though 
not obvious to thofe, that are unacquainted 
with his art, 

I pip not incogitantly fpeak of irregula- 
rities, as if they might fometimes be but 
feeming ones: for I think it very poffible, 
that an artificer of fo vaft a comprehenfion, 
and fo piercing a fight, as is the Maker of 
the world, might, in this great automaton 
of his, have fo ordered things, that divers of 
ther may appear to us, and, as it were, break 
out abruptly and unexpectedly, and at great 
diftances of time or place from one another, 
and on fuch accounts be thought irregular ; 
which yet really have, both in his pre-ordi- 
nation, and. in the connection of their ge- 
nuine caufes, a reference, that would, if we 
difcerned it,. keep us from imputing it either 
to chance, or to nature’s aberrations. To 
illuftrate this a little, let us confider, that if, 
when the Jefuits, that firft came into China, 
prefented a curious ftriking watch to the king, 
he, that looked to it, had wound up the alarum 
{fo as to ftrike a little after one; if, I fay, 
this had been done, and that thefe Chinefes, 
that looked upon it as a living creature, or 
fome Europea animal, would think, that 
when the index, pointing at two of the clock, 
likewife ftruck the fame hour, and fo three, 
four, and on-ward, they would judge, that 
thefe noifes were regularly produced, becaufe 
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they (at equal intervals of time) heard them, 
and whenfoever the index pointed at an hour, 
and never but then; but when the alarum 
came unexpectedly to make a loud, confufed, 
and more lafting noife, they could fcarce 
avoid thinking, that the animal was fick, or 
exceedingly difordered: and yet the alarming 
noife, did as properly flow from the ftruc- 
ture of the little engine, and was as much 


defigned by the manager of it, as thofe 


founds of the, clock, that appeared manifeft- 
ly regular, , 
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ProcezD now to the fixth and difficultett 

part of my tafk, which is to fhew, that 
the moft general and current effata and axioms 
concerning nature, that are wont to be em- 
ployed in the writings of philofophers, may 
have a fair account given of:them, agreeably 
to the doétrine I have .hitherto propofed, 
though thefe axioms do fome of them fup- 
pofe, and others feem ftrongly to fupport the 
received notion of nature. 

To clear the way for the enfuing explica- 
tions, I muft defire you to recall to mind the 
two cautions I have formerly offered you (in 
the fifth fe€tion) wherewith I would have 
the common doétrine, about the ends or de- 
fiens of nature, to be underftood or limited ; 
and therefore I fhall not here repeat, what I 
there faid, but only add in two words, that 
if chofe, and fome few other fuch things, 
had been obferved and duly confidered, they 
might perhaps have prevented much of the 
obfcurity, and fome of the errors, that relate 
to the notion of nature’ 

I nope you have not forgot, that the de- 
fign of this paper was to examine the vul- 
gar notion of nature, not to eftablifh a new 
one of my own. And indeed the ambiguity 
of the word is fo great, (as aath in the fe- 
cond {feétion been made appear) and it is, 
even by learned men, frequently employed to 
fignify fuch different things; that, without 
enumerating and diftinguifhing its various 
acceptions, it were very unfafe to venture a 
giving a definition of it, and perhaps it were 
very impoffible to give any, that would not 
be liable to cenfure. I fhall not therefore 
here prefume to define a thing, of which I 
haye not found a ftated and fettled notion 
fo far agreed on amongft men, but that I 
was obliged, out of iffotle and others, to 
compile, in the fourth fection, a collective 
reprefentation of the vulgarly received idea, 
or notion of nature; and afterwards to draw 
up, as well as I could, inftead of an accurate 
definition, tolerable defcriptions of what, on 
moft occafions, may be intelligibly meant 
by it. Wherefore, defiring and prefuming, 
that you will retain in your mind,.and, as 
occafion fhall require, apply, in the follow- 
ing part of this elfay, the things already de- 
livered in the fourth fection, I will not trou- 
ble you with the repetition of them. 

Bur before I defcend to treat of the par- 
ticular effata or fentences, that are received 
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tohcerhing hature’s atings, it may not be 
improper, nor unufeful, to try, if we can 
clear the way, by confidering in what fenfe 
nature may, or may not, be faid to act at all. 
For; for aught I can clearly difcern, what- 
foever is performed in the merely material 
world, is really done by particular bodies, 
acting acécording to the laws of motion, 
reft, €?c. that are fettled and maintainea by 
God among things corporeal; in which hy- 
pothefis nature feems rather a notional thing, 
than a true phyfical, and diftinét or feparate 
efficient; fuch as would be, in cafe Aviffotle’s 
doétrine were true, one of thofe intelligences, 
that he prefumed to be the movers of the 
cceleftial orbs: But men do oftentimes ex- 
prets themfelves fo very ambiguoufly or in- 
intricately, when they fay, that nature does 
this and that, or, that fhe aéts thus and thus, 
that it is fcarce (if at all) poffible to tran- 
flate their expreffions into any forms of fpeech, 
ddequate to the original, and yet intelligible : 
for which reafon, though [have in the fection 
faid fomething to the fame purpofe with what 
Iam now to propofe, yet the difficulty and 
weight of the fubjeét makes me think it may 
be expedient, if not neceflary, in this place 
fomewhat more fully to declare what men do, 
or fhould mean, when they fpeak of nature’s 
acting, or of a thing’s being naturally done 
or performed, by giving their words and 
phrafes fometimes one interpretation, and 
fometimes another. 

I. Sometimes, when it is faid, that nature 
does this or that; ‘it is lefs proper to fay, 
that it is done by. nature, than, that it is 
done according to nature: fo that nature is 
not to be looked on, as a diftinét or feparate 
agent, but asa rule, or rather a fyftem of 
rules, according to which thofe agents, and 
the bodies they work on, are, by the great 
Author of things, determined to act and 
fuffer. 

Tuus, when water is raifed in a fucking- 
pump, it is faid, that nature makes the wa- 
ter afcend after the fucker, to prevent a va- 
cuum ; though in reality this afcenfion is 
made, not by fuch a feparate agent, as na- 
ture is fancied to be, but by the preffure of 
the atmofphere acting upon the water, ac- 
cording to ftatical rules, or the laws or the 
sequilibrium of liquors, fettled by God among 
fluids, whether vifible or ‘ee eee So, 
when the ftriét Peripateticks tell us, that all 
the vifible cceleftial orbs, being by a motion, 
that they call violent, hurried about the earth 
every four and twenty hours, from eaft to 
weft, each of the planetary orbs has a natu- 
ral motion, that is quite contrary, tending 
from the weft to the eaft; if they will fpeak 
congrucufly to their majfter’s dottrine, they 
muft ufe the term natural in the fenfe our 
obfervation gives it; fince Ai/totle will have 
the cceleftial orbs to be moved by external or 
feparate agents, namely, fpiritual intelligen- 
ces, Our obfervation may be alfo illuftrated 
by other forms of fpeech, that are in ufe; 
as when it is faid, that the law takes care of 
infants ‘and lunaticks, that their indifcreet 
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aftions or omiffions, fhould not damnify thei 
inheritances; and that the law hangs men for 
murder, but only burns them in the hand for 
fome leffer faults; of which phrafes the mear- 
ing is, that magiftrates and other minifters 
of juftice, acting according to the law of the 


land, do the things mentioned. And it tends 


yet more directly to our purpofe to take no- 
tice, that-it is common to afcribe to art thofe 
things, that are really performed by artificers, 


according to the prefcriptions of the art; as 


when it 1s faid, that geometry (as the name 
imports ). meafures land, aftrology foretels 
changes of weather, and other future acci- 


‘dents, architeéture makes buildings, and chy- 


miftry prepares medicines. 

II. Sometimes, when divers things, fuch 
as the growth of trees, the maturation of 
fruits, fc. are faid to be performed by the 
courfe of nature, the meaning ought to be, 
that fuch things will be brought to pafs by 
their proper and immediate caufes, according 
to the wonted manner and feries or order of 
their actings. ‘Thus itis faid, that by the courfe 
of nature the fummer days are longer than 
thofe of the winter; that, when the moon is 
in oppofition to the fun, (that is in the full 
moon) that part of her body, which refpects 
the earth, is more enlightened than at the 
new moon, or at either of the quadratures ; 
and laftly, that when fhe enters more or lefs 
into the conical fhadow of the earth, fhe fuf- 
fers a total or a partial eclipfe : and yet thefe, 
and other illuftrious phenomena, may be 
clearly explicated, without recourfe to any 
fuch being as the Ariftotelians nature, barely 
by confidering the firuations and wonted 
motions of the fun or earth, and the moon, 
with reference to each other, and to the ter- 
reftrial globe. 

Anp here it may not be amifs to take no- 
tice, that we may fometimes ufefully diftin- 
guifh between the laws of nature, more pro- 
perly fo called, and the cuftom of nature, 
or, if you pleafe, between the fundamental 
and general conftitutions among bodily things, 
and the municipal laws, (if I may {fo call 
them) that belong to this or that particular 
fort of bodies. As, to refume and fomewhat 
vary our inftance drawn from water, when 
this falls to the ground, it may be faid to do 
fo by virtue of the cuftom of nature, it be- 
ing almoft conftantly ufual for that liquor to 
tend downwards, and actually to fall down, 
if it be not hindered: but when water afcends 
by fiétion in a pump, or other inftrument, 
that motion, being contrary to that, which is 
wonted, is made in virtue of a more catho- 
lick Jaw of nature, by which it is provided, 
that a greater preffure, which in our cafe the 
water fuffers from the weight of the incum- 
bent air, fhould furmount a leffer, fuch as is 
here the gravity of the water, that afcends in 
the pump or pipe. 

Tue two foregoing obfervations may be 
farther illuftrated, by confidering, in what 
fenfe men {peak of things, which they call 
preter-natural, or elfe, contrary to nature: 
for divers, if not moft of their expreffions of 

this 


received Notion of NATURE. 


this kind, argue, that nature is in them taken 
for the particular and fubordinate; or, as it 
were, the municipal laws eftablifhed among 
bodies, Thus water, when it is intenfely hot, 
is faid to be in a preter-natural ftate, becaufe 
it is in one, that it 1s not ufual to it; and, 
men think, doth not regularly belong to it ; 
though the fire or fun, that thus agitates it, 
and puts it into this ftate, is confeffed to be 
a natural agent, and is not thought to act 
otherwife, than according to nature. Thus, 
when a fpring, forcibly bent, is conceived to 
be in a ftate contrary to its nature, as is ar- 
gued from its inceffant endeavour to remove 
the compreffing body; this ftate, whether 
preter-natural, or contrary to nature, fhould 
be thought fuch, but in reference to the 
ipringy body : for otherwife it is as agreeable 
to the grand laws, that obtain among things 
corporeal, that fuch a {pring fhould remain 
bent by the degree of force, that actually 
keeps it fo, as that it fhould difplay itfelf in 
{pight of a lefs, or incompetent, degree of 
force. And to omit the fix non-natural 
things fo much fpoken of by phyficians, I 
muft here take notice, that though a difeafe 
be generally reckoned as a preter-natural 
thing, or, as others carry the notion farther, 
a ftate contrary to nature; yet that muift be 
underftood only with reference to what cu- 
{tomarily happens to a human body: fince 
exceffively cold winds, and immoderate rains, 
and fultry air, and other ufual caufes of dif- 
eafes, are as natural agents, and act as agree- 
ably to the catholick laws of the univerfe, 
when they produce difeafes, as when they 
condenfe the clouds into rain or fnow, blow 
fhips into their harbour, make rivers over- 
flow, ripen corn and fruit, and do fuch other 
things, whether they be hurtful or beneficial 
to men. And, upon a like account, when 
monfters are faic, to be preter-natura! things, 
the expreffion is to be underftood with re- 
gard to that particular {pecies of bodies, from 
which the monfter does enormoufly deviate, 
though the caufes, that produce that devia- 
tion, act but according to the general laws, 
whereby things corporeal are guided, 

III]. I poustr, whether I fhould add, asa 
third remark, or as fomewhat that is refer- 
rible to one or both of the two foregoing, 
that fometimes, when it is faid, that nature 
performs this or that thing, we are not to 
conceive, that this thing is an effect really 
produced by other, than by proper phyfical 
caufes or agents; but, in fuch expreffions, 
we are rather to look upon nature, either as a 
relative thing, or as a term employed to de- 
note a notional thing, with reference where- 
unto phyfical caufes are confidered, as acting 
after fome peculiar manner, whereby we may 
diftinguifh their operations from thofe, that 
are produced by other agents, or perhaps by: 
the fame, confidered as acting in another 
way. This, I think, may be illuftrated by 
fome other received expreffions, or. forms of 
fpeech. As, when many of the antient, and 
iomie of the modern philofophers, have faid, 
that things are brought fatally to pafs, they 
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did not mean, that fate was a diftin@ and fe- 
parate agent, but only, that the phyfical 
caufes performed the effect; as, in their act- 
ings, they had aneceffary dependance upon 
one another, or an inviolable connexion, that 
linked them together. And on the other 
fide, when men fay, as they too frequently 
do, that fortune or chance, 4 rv or 79 aurs- Diferint 
patoy (for Ariftotle and his followers diftin-@#e /or- 
guifh them, afcribing to the former, whats aie 
unexpectedly happens to deliberating or el a am 
figning, and to the latter, what happens to petet.Qued 
inanimate or undefigning beings) has done? 2/or- 
this or that ; confiderate philofophers do Ot eof fs 
look upon fortune or chance as a true and rapes 
diftinét phyfical caule, but as a notional on omne 
thing, that denotes, that the proper agents 2 /r- 
produced the effect without an intention to via 4 
do fo, (as | have more fully declared in the fut. ih, 
fourth fection.) ii, c.g. 
One may, for aught I know, without im- 
pertinence, refer to this our third obferva- 
tion, that many things are wont to be attri- 
buted to time; as, when we fay; that time 
ripens fome fruits, that are too early gathered ; 
that it makes many things moulder and de- 
cay, (tempus edax rerum; ) that it is the mo- 
ther of truth; that it produces great altera- 
tions, both in the affairs of men, and in their 
difpofitions and their bodies: to omit many 
other vulgar expreffions, which reprefent time 
as the caufe of feveral things, whereof really 
it is but an adjunct or a concomitant of the 
effects, (however coincident with the fuccef- 
five parts of time, and fo, fome way, rela- 
ted to it) being indeed produced by other 
agents, that are their true and proper effi- 
cients. 
SomETiMES likewife, when it is faid, that 
nature does this or that, we ought not to 
fuppofe, that the effect is produced by a di- 
ftinct or feparate being; but, on fuch Occa- 
fions, the word nature is to be conceived to 
fignify a complex or convention of all the 
effential properties, or neceffary qualities, 
that belong to a body of that fpecies; whereof 
the real agent is, or to more bodies refpec- 
tively, if more concur to the production of 
the effect. To this fenfe we are to expound ° 
many of thofe forms of fpeech, that are wont 
to be employed, when phyficians, or others, 
{peak of what nature does in reference to 
difeafes, or the cure of them. And, to give 
a right fenfe to fuch expreffions, I confider 
nature, not as a principal and diftinct agent, 
but a kind of compounded accident, that is 
(as it were) made up of, or refults from, the 
divers properties and qualities, that belong to 
the true agents, And, that the name of a 
compounded accident may not be ftartled at, 
FE fhall, to explain what I mean by it, ob- 
ferve, that, as there are fome qualities or 
accidents, that, at leaft in comparifon of 
others, may be called fimple, as roundnefs, 
ftraightnefs, heat, gravity, &¥c, fo there are 
others, that may be conceived as compound- 
ed, or made up of feveral qualities united: 
in one fubject : as, in divers pigments, green- 
nefs is made up of blue and yellow, exqui- 
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fitely mixed ; beauty is made up of fit co- 
lours, taking features, juft ftature, fine fhape, 
graceful motions, and fome other accidents 
of the human body and its parts, And of 
this fort of compounded accidents, I am apt 
to think, there are far more, than, at the 
firt mention of them, one would imagine. 
tind to this kind of beings, the exprefiions, 
that naturifts do, on divers occafions, employ, 
incline me to think, that, what is called na- 
ture has a great affinity, at leaft in reference 
to thofe occafions, On which fuppofition 
one may conceive, that, as when it is faid, 
that health makesa man eat well, digeft well, 
fleep well, €%c. confidering men do not look 
upon health as a diftin& and feparate caufe of 
thefe effects; but as what we lately called a 
compounded accident, that is, a complex of all 
the real and genuine caufes of good appetite, 
digeftion, Neep, &c. infomuch that health 
is not fo properly the caufe of thefe, as their 
effect or refult: fo in divers things, that na- 
ture is faid to do, we need conceive no more, 
than that the effects are produced by phyfical 
bodies and qualities, or other proper caufes ; 
which, when we confider as confpiring,-or 
rather concurring, to produce the fame effect, 
by a compendious term we call nature. 

By thefe and the like ways of interpreta- 
tion I thought fit to try, whether I could 
give an intelligible and commodious fenfe to 
divers of the maxims or fentences, and other 
forms of fpeech, that are employed by thofe, 
that, on many occafions, in differing expref- 
fions, fay, that nature does this or that, and 
aéts thus and thus. But I confefs, that to 
clear all thofe ambiguous and unfkilfully 
framed axioms and phrafes, I found to be 
fo intricate and difficule a tafk, that, for 
want of time, and perhaps too of patience, 
I grew weary before I had profecuted it to the 
utmoft: for which reafon, though it is not 
improbable, that fome light may be given in 
this dark fubjeét, by what I have been now 
faying, (as immature and unfinifhed, as it 1s) 
efpecially if it be reflected on in conjunction 
with what hath been formerly delivered (in 
the fourth fection) about nature, general and 
particular; yet I fhall, at prefent, make but 
very little ufe of the things, that have been 
now faid, in expounding the axioms I am 
particularly to confider in this feventh fection ; 
hoping, that I may, by the help of other 
mediums, difpatch my work without them, 
And, to do it the more eafily, I fhall, with- 
out tying myfelf to the order, wherein they 
are marfhalled after the beginning of the 
fourth fection, treat of them in the order, 
wherein I think their explications may give 
moft light to one another, or in that, where- 
in the papers, that belonged to them, were re- 
trieved, 

Tue firft of the received axioms I fhall 
confider, is, that, which pronounces, that 
omnis natura eff confervatrix fui; where, by 
the word nature, I fuppofe they underftand 
a natural body, for otherwife I know not 
what they meant. Now this axiom eafily ad- 
mits of a twofold interpretation: for either 


it may fignify no more, than that no orie 
body does tend to its own deftrudction, that 
is, to deftroy itfelf ; or elfe, that in every 
body there is a principle called nature, upon 
whofe fcore the body is vigilant and induf- 
trious to preferve its natural ftate; and to de- 
fend itfelf from the violence and attempts 
of all other bodies, that oppugn it, or endea- 
vour to deftroy or harm tt. 

In the former of thefe two fenfes, rhe 
axiom may be admitted, without any preju+ 
dice to our doctrine: for fince, according to 
our hypothefis, inanimate bodies can have 
neither appetites, nor hatreds, nor defigns, 
which are all of them affections, not of brute 
matter but of'intelligent beings ; I, that 
think, inanimate bodies have no appetites at 
all, may eaftly grant, that they have not any 
to deftroy-themfelves. . 

But, according to the other fenfe of the 
propofed axiom, it will import, that every 
body has; within itfelf, a principle; whereby 
it does defire, and with all its power endea- 
vour, to compafs its own prefervation ; and 
both to do thofe things, that tend thereunto, 
and oppofe all endeavours, that outward 
agents, or internal diftempers, may ufe in 
order to the deftruction of it. 

Awp as this is the moft vulgar fenfe of 
this axiom, fo it is chiefly in this ienfe, that I 
am concerned to examine it. 

I conceive then, that the moft wife Crea-. 
tor of things did at firft fo frame the world, 
and fettle fuch laws of motion between the 
bodies, that, as parts, compole it, that by 
the affiftance of his general concourfe, the 
parts of the univerfe, eipecially thofe, that are 
the greater and the more noble, are lodged in 
fuch places, and furnifhed with fuch powers, 
that by the-help of his general providence, 
they may have their beings continued and 
maintained, as long and asefar forth, as the 
courfe he thought fit to eftablifh, among 
other things corporeal, requires, 

Upon this fuppofition, which is but a rea- 
fonable one, there will appear no neceffity to 
have any recourfe, for the prefervation of 
particular bodies, to fuch an internal appetite 
and inbred knowledge in each of them, as 
our adverfaries prefume ; fince, by virtue of 
the original frame of things, and eftablifhed 
laws of motion, bodies are neceffarily deter- 
mined to act on fuch occafions, after the man- 
ner they would do, if they had really an aim 
at felf-prefervation: as you fee, that if a 
blown bladder be compreffed, and thereby 
the included air be forced out of its wonted 
dimenfions and figure, it will inceffantly en- 
deavour to throw off, and repel that, which 
offers violence unto it, and firft difplace that 
part of the compreffing body, that it finds 
weakeit ; though in all this, there be no ap- 
petite in the air, (as I elfewhere fhew,) no 
more than in the bladder, to that particular 
ficure, to maintain itfelf in which it feems fo 
concerned, 

Tuus, it is all one to a lump of dough, 
whether you make it into a round loaf, or a 
long roll, or a flat cake, or give it any other 
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form; for whatever figure your hands or your 
inftruments leave in it, that it will retain, 
without having any appetite to return to that, 
which it laft had. So it is all one toa piece 
of wax, whether your feal imprints on it the 
figure of a wolf, or that of a lamb, And, for 
brevity’s fake, to pafs by the inftances, that 
might be drawn from what happens to wood, 
and marble, and metals, as they are differ- 
ently fhaped by the ftatuary’s art and tools ; 
I will only obferve, that the mariner’s needle, 
before it is excited, may have no particular 
propenfity to have refpect to one part of Hea- 
ven, more than another ; but when it has 
been duly touched upon a loadftone, the 
flower-de-luce will be determined to regard 
the North, and the oppofite extream the 
South : fo that if the lily be drawn afide, 
towards the Eaft or towards the Weft, as 
{non as the force, that detained it, is removed, 
it will return to its former pofition, and ne- 
ver reft until it regard the north. But in 
fpight of this feeming affection of the lilly to 
that point of the horizon, yet, if the needle 
be duly touched upon the contrary pole of the 
fame or another vigorous loadftone, the lilly 
will prefently forget its former inclination, 
and regard the fouthern part of Heaven ; to 
which pofition, it will, as it were, fpon- 
taneoully return, having been forced afide to- 
wards the Eaft, or towards the Weft, if it be 
again left to its liberty. So that, though it 
formerly feemed fo much to affect one point 
of heaven, yet it may, in a trice, be brought 
to have a {trong propenfity for the oppofite: 
the lilly having, indeed, no inclination for 
one point of Heaven more than another, but 
refting in that pofition, to which. it was laft 
determined by the prevalence of magnetical 
-effuvia, And this example may ferve to il- 
luftrate and confirm, what we have been 
lately faying in general. j 

II, ANOTHER received axiom concerning 
nature is, that fhe never fails or miffes of 
-her ends, Natura fine fuo nunquam excidit. 
This is a propofition, whofe ambiguity makes 
it uneafy for me to deliver my fenfe of it ; 
but yet, to fay fomewhat, if by nature we 
here underftand that being, that the {fchool- 
men ftyle watura naturans, I grant, or rather 
affert, that nature never miffeth its end, 
For the omnifcient and almighty author of 
things, having once framed the world, and 
eftablifhed in it the laws of motion, which he 
conftantly maintains, there can no irregulari- 
ty, or anomaly, happen, efpecially among 
the greater mundane bodies, that he did not 
from the beginning forefee and think fit to 
permit, fince they are but genuine confe- 
quences of that order of things, that, at the 
beginning, he moft wifely infticuted. As I 
have formerly declared in inftances of the 
eclipfes of the fun and moon; to which I 
could add others, as the inundations of Nilus, 
fo neceflary to the health and plenty of 
“egypt. And though, on fome fpecial occa- 
fions, this inftituted order, either feemingly 
or really, has been violated, as when the fun 
is faid to have ftood ftill in the days of Fo/bua, 


and the Red-Sea to have divided itfelf to give 
free paflage to the S/raelites led by Mojes ; 
yet thefe things having been rarely done, for 
weighty ends and purpofes, by the peculiar 
Intervention of the firit caufe, either guiding 
or over-ruling the propenfities and motions 
of fecundary agents ; it cannot be faid, that 
God is fruftrated of his ends by thefe defigned, 
though feeming exorbitances, by which he 
moft wifely and effectually accomplifhes 
them, But if by nature be meant fuch a 
{ubordinate principle, as men are wont to 
underftand by thar name, I doubt the axiom 
is in many cafes falfe ; for though it be crue, 
as I have often faid, that the material world 
1s:fo conftituted, that, for the moft part, 
things are brought to pais by corporeal agents, 
as regularly, as if they defigned the effects 
they produce, yet there are feveral cafes, 
wherein things happen quite otherwife. 

Tuus it 1s confeffed, that when a woman 


‘Is with child, the aim of nature is to pro- 


duce a perfect or genuine human foetus ; and 
yet we often fee, that nature widely miffing 
her mark, inftead of that, produces a mon- 
{ter : and of this we have fuch frequent in- 
{tances, that whole volumes have been pub=- 
lifhed, to recount and defcribe thefe grofs and 
deformed aberrations of nature. We many 
times fee, (and I have formerly noted;) that 
in fevers, and other acute difeafes, fhe makes 


critica] attempts upon improper days, and in ~ 


thefe unfeafonable attempts does not only 
for the moft part mifs. of her end, which is 
to cure the patient, but often brings him toa 
far worfe condition, than he was in before 
fhe ufed thofe mifcarrying endeavours, To 
this may be referred the cheats men put upon 
nature ; as when,. by grafting, the fap, that 
nature raifes with intention to feed the fruit 
of a white thorn, (for.inftance,) is by the 
gardener brought to nourifh a fruit of quite 
another kind. So, when malfters make 
barley to fprout, that germination, whereby 
nature intended to produce ftalks and ears, 
is perverted to a far differing purpofe, and 
fhe deluded. And now, to annex fome argu- 
ments, ad hominem, we are told, that nature 
makes every agent aim at affimulating the pati- 
ent toitfelf, and that upon this account the fire 
alms at converting wood, and the other bodies 
it works on, into fire. But, if this be fo; na-. 


ture muft often mifs of her end in chymical. 


furnaces, where the flame does never turn 
the bricks, that it makes-red-hot,; into fire ; 
nor the crucibles, nor the cupels, nor yet the 
gold and filver, that it throughly pervades, 
and brings to be of a colour; the fame; or 
very near the fame, with its own, and keeps 
in a very intenfe degree of heat, and in actual 
fufion, And even when fire acts upon 
wood, there is but one part of it turned into 
fire, fince, to fay nothing of the foot and 
concreted fmoke, the afhes remain fixed and 
incombuttible, And fo, to add another in- 
{tance ad hominem, when we are told, that 
nature makes water afcend in fucking-pumps, 
ob fugam vacui, fhe muft needs (as I former- 
ly noted to another purpofe,) mifs of her aim, 
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when the pump exceeds five and thirty, or 
forty, foot in height ; for then, though you 
pump never fo much, and withdraw the air 
from the upper part of the engine, the water 
will not afcend to the top 3 and confequently 
will leave a cavity, for whofe replenifhing fhe 
was fuppofed to have raifed that liquor two 
or three and thirty foot. 

IiI. Anoruezr of the celebrated axioms 
concerning, natute, is, that fhe always acts 
by the fhorteft or moft compendious ways: 
Natura femper agit per vias breviffimas, But 
this rule, as well as divers others, does, I 
think, require to be fomewhat explained and 
limited, before it be admitted. For it is 
true, that, as I have frequently occafion to 
inculcate, the omnifcient author of the uni- 
verfe has fo framed it, that moft of the parts 
of it aét as regularly in order to the ends of 
it, as if they did it with defign, But, fince 
inanimate bodies, at leaft, have no know- 
ledge, it cannot reafonably be fuppofed, that 
they moderate and vary their own actions, 
according to the exigency of particular etr- 
cumftances, wherewith they muft of neceffity 
be unacquainted ; and therefore it were 
{trange, if there were not divers occurrences, 
wherein they are determined to act by other, 
than the fhorteft ways, that lead to particular 
ends, if thofe other ways be more congruious 
to the general laws or cuftoms eftablifhed 
among things corporeal, This I prove by 
inftances taken from gravity itfelf, which is, 
perhaps, that quality, which of all others is 
moft probably referred to an inbred power 
and propenfion: for it is true, that if a 
{tone, or another heavy body, be let fall into 
the free air, it will take its courfe directly 
towards the centre of the earth ; and, if it 
meet with an inclining plane, which puts It 
out of its way, it will not for all that lofe its 
tendency towards the centre, but run along 
that plane, by which means its tendency 
downwards is profecuted, though not, as be- 
fore, in a perpendicular line, yet in the 
fhorteft way it is permitted totake. Thefe 
obvious phznomena, I confefs,. agree very 
well with the vulgar axiom, and _poffibly 
were the chief things, that induced men to 
frame it, But now let us fuppofe, that a 
fmall bullet of marble or fteel, after having 
for a pretty fpace fallen through the air, 
lights upon a pavement of marble, or fome 
fuch hard ftone, that hes, as floors are wont 
to do, horizontal; in this cafe experience 
fhews, (as was formerly noted on another oc- 
cafion) that the falling ftone will rebound to 
a confiderable height, (in proportion to that 


_it fell from) and falling down again rebound 


the fecond time, though not fo high as be- 
fore ; and, in fhort, rebound feveral times, 


_ before, by fettling upon the floor, it ap- 


proaches, as near as Is permitted it, to the 
centre of heavy bodies: whereas, if nature 
did in all cafes aét by the moft compendious 
ways, this bullet ought not to rebound at all ; 
but, as foon as it found, by the hardnefs of 
the floor, it could defcend no lower, it ought 
to have refted there, as in the neareft place it 
2 


could obtain to the centre of the earths 
whence every rebound muft neceffarily re 
move it to a greater diftance. And fo like- 
wife, when a pendulum, or bullet faftened 
to the end of a ftring, is fo held, that the 
ftring is (preter propter) perpendicular to the 
horizon, if it be thence let fall, it will not 
ftop at the perpendicular line, or line of di- 
rection, which is fuppofed to reach from the 
nail or other prop, through the centre of the 
bullet to the centre of the earth, but will pafs 
beyond it, and vibrate or fwing to and fro, 
until it have paffed again and agam the line 
of direction, for a great while before the 
bullet come to fettle in it, though, whenever 
It removes out of it, towards either hand, it 
muft really afcend or move upwards, and fo 
go further off from the centre of the earth, 
to which, it is pretended, its innate propen- 
fity determines it to approach, as much and 
as foon as is poffible. But this inftance hav- 
ing been formerly touched upon, I fhall now 
obferve, to the fame purpofe, that hav- 
ing taken a gaod fea-compafs, [and the expe- 
riment fucceeded with a naked, yet nicely 
poifed, needle} and fuffered the magnetick 
needle to reft north and fouth; if I held the 
praper pole of a good loadftone at a conve- 
nient diftance on the right or left hand of 
the lilly, this would be drawn afide from the 
north point towards the eaft or weft, as I 
pleafed; and then the loaditone bemg re- 
moved quite away, the lilly of the needle 
would indeed return northward, but would 
not ftop in the magnetic meridian, but pafs 
on divers degrees beyond it, and would 
thence return without {topping at the meri- 
dian line ; and fo would, by its vibrations, 
defcribe many arches {till fhorter and fhorter, 
until at length it came to fettle omit, and 
recover that pofition, which, if nature al- 
ways acted by the moft compendious ways, 
it fhould have refted at the firft time, that by 
the removal of the loadftone he had regained 
it. But the truth is, that at leaft inanimate 
bodies acting without knowledge or defign of 
their own, cannot ftop or moderate their own 
action, but mutt neceffarily move as they are 
determined by the Catholic laws of motion, 
according to. which, in one cafe, the impetus, 
that the bullet acquires by falling, is more 
shee to carry it on beyond the line of 
irection, than the action of the canfes of 
gravity is to ftop it, as foon as it comes to 
the neareft place they can give it to the 
centre of the earth. And fomething like 
this happens in levity, as well as gravity ; 
for if you take an oblong and conveniently 
fhaped piece ef light woed, as firr or deal, 
and having thruft or funk it to the bottom 
of a fomewhat deep ftagnant water, give it 
leave: to afcend-; it will: not only regain the 
furface of the water, where, by the laws of 
gravity, it ought to reft, and did reft before 
it was forced down, but it will pafs far be- 
yond that furface, and in part, as it were, fhoot 
itfelf up into the incumbent air, and then 
fall down again, and rife'a fecond time, and 
perhaps muck oftner, and fall again, before 
it 
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it come to fettle in irs due place, in which it 
is in an equilibrium with the water, that en- 
deavours to prefs it upwards. a 
AworuzrR of the fentences, that are gene- 
rally received concernifig: natute, is, that fhe 
always doas. what is beft to be done: Natura 


femper quod optimum eft facit: “But of this it 


rom que: will not be fafé for me to deliver my opinion, 


fierl pof- 


fant. Arif iouity of the words’; for they eafily admit 


de Calo, 


until I have endeavoured to remove the am- 


lib. i, c. Of two different fenfés; fince they may figni- 
4. See alfofy, that nature in the whole univerfe does al- 
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1L. Cap. 10, 
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fare. : ; . 
We fee alfo in divers’ difeatfes, and ifthe — 


ways that, which is beft, for the confervation 
of it in its profent ftate ;: or, that, in reference 
to each body in particular, nature does ‘ftill 
what is beft,. that is, what moft-conduces to 
the prefervation and welfare of that body. 
If the firft of thefe fenfes be-pitched upon, 


the axiom will’ be lefs liable to excepition : 
-but then, I fear, it will be difficult fo be 


pofitively made out by fuch inftances, as will 
prove, that‘nature aéts otherwife than ‘necef- 
farily according to laws mechanical’; and 
therefore, until I meet with fuch' proofs; I 
fhall proceed to the other fenfe, that may be 
given our axiom, ‘which, though it be the moft 


ufual, yet, I confefs, I cannot admit, without 


it be both explained atid limited. Tf rehdily 
grant, that the all-wife author of things cor- 
poreal ‘has.fo'framed the werld, that moft 
things happen in ‘it; as‘if the particular‘bo- 
dies; that‘compofé it, were watchful both ‘for 
their qwn:''welfare and that of the univerfe. 
But [chink ‘withal, that particular bodies, 
at leaft thofe; that are inanimate, acting with- 
out. either knowledge or defign, their actions 
de-not tend to what is beft for'them in tkeir 
private capacities, any further than will com- 
port-with the general Jaws of motion, and the 
important cuftoms eftablifhed among things 
corporeal : fo that to conforin to thefe, di- 
vers thingsare done, that are neither the beft, 
nor fo much as good, in reference to the wel- 
fare of particular bodies. -- 

Tess fentiments I anrindueed to take up, 
not only'by the more fpeculative confiderati- 
ons, that have been formerly difcourfed ‘of, 
and therefore fhall not here be repeated, but 
by daily obfervations and’ obvious experience. 

We fee ofteritimes, that fruit-trees, efpe- 
cially when they.grow old, will for one feafon 
be fo overcharged:';with-fruit; that foon after 


they decay and-die ; amd even whilft they — 


flousifh, the excelfive weight of the too nu- 
merous fruits: dees not felom break off the 
branches they.‘grow upon, and thereby both 
hinders sthe maturity of-ehe fruit, and haftens 
the @eath.tof the ¢ree = whereas‘ this fatal 


profufeness aveitld -have been-prevented, if''a — 


wife natuse, hatbouned'it» the plait, did 
ax tin prefumed;’ falibitoufly thecit his viel 
ro ee ee 


unfeafonable ‘and hureful ‘erifig’s of “fevers, 


how far what men call#nature-oftentimes™is 4 


from doing that, which’ is beft forthe ‘fek 

man’s psefervation, 

been formerly noted on ariother occafion{y"'in 

sa diftafes, as blecdings, “convilfions, 
Fou. IV. 


And indecd, (ay fiath thite ins 


cholera’s, fc. a great part of the phyfician’s 
work is to appeafe the fury, and to correct 
the errors, of nature, which being, -as it 
were, tranfported with a blind and impetuous 
paffion, unféafonably produces thofe danger- 
ous diforders in the body, that, if fhe were 
wife and watchful of its welfare, fhe would 


. have-been as careful to prevent, as the phyfi- 


Cians to remedy them. | | 

App to all this, that if nature be fo pro- 
vident and watchful for the good of'men and 
other attimals, and of ‘that part of the world, 
wherein they ‘live; how’ ‘comes ik go pafs, 
that from time to tinmie,“ {he deftroys ‘fick 
multitudes of men and'bealts, by earthquakes, 
peftilenees, famine, and ‘other’ anomalies ? 
And how cores it fo'ofter! fo pafs in teem: 
ing women, that, perhaps’ by a fright, or a 
longing: defife, or the bare fight of any out- 
ward objeét;!nature fuffers hetfelf to be fo 
difordered,'-and is brought to forget her pilaf- 
tick {kill {6 much, as,'inftead of well-formed 
infants,’ ‘to’ ‘preduce hideous’: mohiters,’ and 
thofe oftentimes fo mifhapen and_ illtcon- 
trived, that-not only themfélves are ‘unfit to 
live one'day, ér perhaps“orie hoyr, but can- 
not come ‘into the world ‘without ‘killing 
the mother, ‘thdt bare’ thém.’ ' Thefé an 
fach other ahomilies,' though (as I have 
elfewheré fhewn,) they be not repugnant’ ta 
the catholic’ faws'of the univerfe, and ‘may 
be accourited {rin the ddéttine’ of God's gene- 
ral providence } yet they'would feém to be 
aberrations *in¢dngriidus' ‘eydugh to the idea 
the {chools give 6f hattire, ‘as of a being, 
that, according: to the dxfom’ hitherto confi- 
dered, does always that ‘which is beft. Bat 
it is time, that we' pafs' ftom that to the exa- 
men of anothér. a - 
treat of 
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purfe is empty, if there be no money in it ; 
or a bladder, when the air is fqueezed out ; 
or a barrel, when either it has not been yet 
filled with liquor, or has had the wine or 
other drink drawn out of it. The word va- 
cuum is alfo taken in another fenfe by philo- 
fophers, that fpeak ftrictly, when they mean 
by it a {pace within the world, (for I here 
meddle not with the imaginary fpaces of the 
fchoolmen, beyond the bounds of the uni- 
verfe,) wherein there is not contained any 
body whatfoever. This diftinétion being 
premifeg, I fhall inform you, that taking the 
word vacuum in the ftri€t fenfe, though ma- 
ny, and, among them, fome of my beft 
friends, preffed me to a declaration of my 
fenfe about that famous controverfy, an detur 
vacuum, becaufe, they were pleafed to fup- 
pofe, I had made more trials, than others had 
done, about it; yet I have refufed to declare 
myfelf, either pro or contra, in that difpute: 
fince the decifion of the queftion feems to 
depend upon the ftating of the true notion cf 
a body, whofe effence the Cartefians affirm, 
and moft other philofophers deny, to confift 
only in extenfion, according to the three di- 
menfions, length, breadth, and depth or 
thicknefs ; for, if Mr, Des Cartes’s notion be 
admitted, it will be irrational to admit a va- 
cuum, fince any fpace, that is pretended to 
beempty, muft be acknowledged to have the 
three dimenfions, and confequently all, that is 
neceflary to effentiate a body: and all the 
experiments, that can be made with quick- 
filver, or the machina Boyliana, (as they call 
it,) or other inftruments contrived for the 
Jike ufes, will be eluded by the Cartefians, 
who will fay, that the fpace deferted by the 
mercury, or the air, is not empty, fince it 
has length, breadth, and depth, but is filled 
by their materia fubtilis, that is fine enough 
to get freely in and out of the pores of the 
glaffes, as the effluvia of the loadf{tone can do. 
But though, for thefe and other reafons, I 
ftill forbear (as I lately faid I have formerly 
done,) to declare either way in the contro- 
verfy about vacuum, yet I fhall not ftick to 
acknowledge, that I do not acquiefce in the 
axiom of the fchools, that nature abhors a 
vacuum, 

For, firft, I confider, that the chief, if 
not the only, reafon, that moves the genera- 
lity of philofophers to believe, that nature 
abhors a vacuum, is, that in fome cafes, as 
the afcenfion of water in fucking-pumps, &¢. 
they obferve, that there is an unufual endea- 
vour, and perhaps a forcible motion, in wa- 
ter and other bodies to oppofe a vacuum. 
But I, that fee nothing to be manifeft here, 
fave that fome bodies, not devoid of weight, 
have a motion upwards, or otherwife differ- 
ing from their ufial motions, (as in determi- 
nation, {wiftnefs, &?c.) am not apt, without 
abfolute neceffity, to abfcribe to inanimate 
and fenfelefs bodies, fuch as water, air, &c. 
the appetites and hatreds, that belong to ra- 
tional, or at leaft to fenfitive, beings; and 
therefore think it a fufficient reafon to decline 
employing fuch improper caufes, if, without 


them, the motions, wont to be afcribed ta 
them, can be accounted for. 

2. Ir the Cartefian notion of the efferce 
of a body be admitted by us, as it is by ma- 
ny modern philofophers and mathematicians, 
it can fearce be denied, but that nature does 
not produce thefe oftentimes great, and oft- 
ner irregular, efforts to hinder a vacuum; 
fince it being impoffible there fhould be any, 
it were a fond thing to fuppofe, that nature, 
who is reprefented to us as a moft wife agent, 
fhould beftir herfelf, and do extravagant feats, 
to prevent an impoffible mifchief. 

3. Ir the atomical hypothefis be admitted, 
it muft be granted, not only that nature 
does not abhor a vacuum, but that a great 
part of the things fhe does require it, fince 
they are brought to pafs by local motion ; 
and yet there are very many cafes, wherein, 
according to thefe philofophers, the neceffa- 
ry motions of bodies cannot be performed, 
unlefs the corpufcles, that lie in their way, 
have little empty fpaces to retire, or be im- 
pelled into, when the body, thae pufhes 
them, endeavours to difplace them. So thar 
the effacum, that nature abhors a vacuum, 
agrees with neither of the two great fects of 
the modern philofophers. 

But, without infifting on the authority of 
either of them, I confider, that, for aught 
appears by the phenomena employed to de- 
monftrate nature’s abhorrency of a vacuum, 
it may be rational enough to think, either 
that nature does not abhor a vacuum, even 
when fhe feems folicitous to hinder it; or, 
that fhe has but a very moderate hatred of 
it, inthat fenfe, wherein the vulgar philofo- 
phers take the word vacuum. 

For if we confider, that in almoft all 
vifible bodies here below, and even. in the 
atmofpherical air itfelf, there is more or lef 
of gravity or tendency towards the centre of 
our terraqueous globe, we may perceive, that 
there is noneed, that nature fhould difquier 
herfelt, and act irregularly, to hinder a va- 
cuum ; fince, without her abhorrence of it, 
it may be prevented or replenifhed, by her 
affecting to place all heavy bodies as near the 
centre of the earth, as heavier than they 
will permit, And even without any defign 
of hers, not to fay without her exiftence, a 
vacuity wiil be as much oppofed, as we real- 
ly find it to be, by the gravity of moft, if 
not of all, bodies here below, and the con- 
fluxibility of liquors and other fluids: for 
by vertue of their gravity, and the minute- 
nefs of their parts, they will be determined 
to infinuate themfelves into and fill all the 
fpaces, that they do not find already pof- 
feffed by other bodies, either more ponde- 
rous in fpecie than themfelves, or, by reafon 
of their firmnefs of ftructure, capable of re- 
fifting or hindring their defcent. Agreeably 
to which notion we may obferve, that, where 
there is no danger of a vacuum, bodies may 
move, as they do, when they are faid to en- 
deavour its prevention: as if you would 
thruft your fift deep into a pail full of fand, 
and afterwards draw it out again, there will 


need 
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need nothing but the gravity of the fand to 
make it fill up the greateft part of the fpace 
deferted by your fift; and if the pail be 
replenifhed, inftead of fand, with an aggre- 
gate of corpufcles more minute and glib 
than the grains of fand, as for inftance, 
with quickfilver or with water; then the 
fpace, deferted by your hand, will be, at 
leaft as to fenfe, compleatly filled up by the 
orpufcles of the liquor, which, by their gra- 
vity, minutenefs, and the fluidity of the bo- 
dy they compofe, are determined to replenifh 
the {pace deferted by the hand, that was 
plunged into either of thole liquors. 
And I elfewhere fhew, that if you take a 
pipe of glafs, whofe cavity is too narrow to 
let water and quickfilver pafs by one another 
in it; if, I fay, you take fuch a pipe, and 
having (by the help of fuction) lodged a 
{mall cylinder of mercury of about half an 
inch long in the lower part of it, you care- 
fully ftop the upper orifice with the pulp of 
your finger, the quickfilver will remain fuf- 
pended in the pipe: and if then you thruft 
the quickfilver direétly downwards into a 
fomewhat deep glafs, or other veffel, full of 
water, till the quickfilver be depreffed about 
a foot or more beneath the furface of the 
water ; if then you take off your finger from 
the orifice.of the pipe, which it ftopt before, 
you fhall immediately fee the quickfilver af- 
cend fwiftly five or fix inches, and remain 
fufpended at this new ftation. Which expe- 
riment feems manifeftly to prove, what I did 
long ago devife and do now alledge it for; 
fince here we have a fudden afcent of fo hea- 
vy a body, as is quickfilver, and a fufpenfion 
of it in the glafs, not produced to prevent 
or fill a vacuum, for the pipe was open at 
both egds, the phenomena being but ge- 
nuine confequences of the laws of the xqui- 
librium of liquors, as I elfewhere clearly and 
particularly declare, 

Wren I confider, how great a power the 
fchool-philofophers afcribe to nature, I am 
the lefs inclined to think, that her abhor- 
rence of a vacuum is fo great, as they belie- 
ved. For I have fhewn in the fifth fection, 
that her averfion from it, and her watchful- 
nefs againft it, are not fo great, but that, in 
the fenfe of the Peripatetics, fhe can quietly 
enough admit it in fome cafes, where, with a 
very {mall endeavour, fhe might prevent or 
replenifh it, as I have particularly manifefted 
in the fore-cited fection. I juft now men- 
tioned 4 vacuum in the fenfe of the Peripa- 
tetics, becaufe when the Torricellian experi- 
ment is made, though it cannot, perhaps, 
be cogently proved, either againft the Carte- 
fians, or fome other Plenifts, that in che up- 
per part of the tube deferted by the quick- 
filver there is a vacuum, in the {trict philo- 
fophical fenfe of the word ; yet as the Peri- 
patetics declare their fenfe by divers of their 
reafonings againft a vacuum mentioned in 
that fection, it will to a heedful perufer ap- 
pear very hard for them to fhew, that there 
is not one in thac tube. And as by the 
{chool-men’s way of arguing nature’s hatred 


of a vacuum from the fufpenfion of water 
and other liquors in tubes and conical wa- 
tring-pots, it appears, that they thought, that 
any {pace here below deferted by a vifible 
body, not fucceeded by another vifible body, 
or at leaft by common air, may be reputed 
empty; fo, by the fpace deferted by the 
quickfilver at the top of the pipe of a baro= 
{cope thirty one inches long, one may be in- 
vited to doubt, whether a vacuum ought to 
be thought fo formidable a thing to nature, 
as they imagine fhe does, and ought to, think 
it? For what mifchief do we fee enfue to the 
univerfe upon the producing or continuance 
of fuch a vacuum, though the deferted {pace 
were many times greater than an inch, and 
continued many years, as has divers times 
happened in the taller fort of mercurial ba- 
roicopes? And thofe Peripatetics, that tell us, 
that, if there were a vacuum, the influences 
of the cceleftial bodies, that are abfolutely 
neceflary to the prefervation of fublunary 
ones, would be intercepted, fince motion 
cannot be made in vacuo, would: do well to 
prove, not fuppofe, fuch a neceffity; and al- 
fo to confider, that in our cafe the top of the 
quickfilver, to which the vacuum reaches, 
does ufually appear protuberant ; which 
fhews, that the beams of light (which they 
think of great affinity to influences, if not 
the vehicle,) are able to traverfe that vacu- 
um, being in fpight of it reflected from the 
mercury to the beholder’s eye. And in fuch 
a vacuum, as to common air, I have tried, 
that a load-ftone will emit its efluvia, and 
move iron or fteel placed in it. In fhort, it 
is not evident, that here below nature fo 
much ftrains herfelf to hinder or fill up a va- 
cuum, as to manifeft an abhorrence of it. 
And without much peculiar folicitude, a va- 
cuum, at leaft a philofophical one, is as much 
provided againft, as the welfare of the uni- 
verfe requires, by gravity and confluxibility 
of the liquors and other bodies, that are pla- 
ced here below. And as for thofe, that tell 
us, that nature abhors and prevents a vacu- 
um, as well in the upper part of the world 
as the lower, I think we need not trouble 
ourfelves to anfwer the allegation, till they 
have proved it: which I think will be very 
hard for them to do; not to mention, that 
a Cartefian may tell them, that it were as 
needlefs for nature to oppofe a vacuum in 
heaven as in earth, fince the production of 
it is every where alike impoffible. 

VI. I come now to the celebrated faying, 
that natura eff morborum medicatrix, taken 
from Hippocrates, who expreffes it in the plu- 
ral, ysecQy Quotes inter, And becaufe this axiom 
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Hippocrat, 


is generally .received among phyficians and Epidem. 
philofophers, and feems to be one of the 44,6. §, 
principal things, that has made them intro- s. * 1 


duce fuch a being, as they call nature, I think 
it may be time well employed, to confider 
fomewhat attentively, in what fenfe, and 
how far, this famous fentence, may, or fhould 
not, be admitted. 

First then, I conceive it may be taken 


in a negative fenfe, fo as to import, that di- 
feafes 
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feafes cannot be cured in fuch perfons, in 
whom the aggregate of the vital powers or 
faculties of the body is fo far weakened or 
depraved, as to be utterly unable to perform 
the functions neceffary to life, or at leaft to 
actuate and affift the remedies employed by 
the phyfician to preferve or recover the pa- 
tient. This I take to be the meaning of 
uch ufual phrafes, as, that phyfick comes 
too late, and that nature is. quite fpent: and 
in this fenfe I readily acknowledge the axi- 
om to be true; for, where the engine has 
fome neceffary parts, whether fluid or folid, 
fo far depraved or weakned, as to render it 
altogether unable to co-operate with the me- 
dicine, it cannot be rationally expected, that 
the adminiftration of that medicine fhould 
be effectual; but in this, I prefume, there 
is no difficulty worthy to detain us. [I pro- 
ceed therefore to the pofitive fenfe, whereof 
our axiom is capable, and wherein it is the 
moft uivally employed: for men are wont 
to belicve, ‘that there refides in the body 
of a fick perfon a certain provident or 
watchful being, that ftill induftriouly em- 
ploys itfelf,; by its own endeavours, as well 
as by any occafional affiftance, that may be 
afforded:it by the phyfician, to rectify what- 
ever is amifs, and reftore the diftempered 
body to its priftine ftate of health. What 
Ithink of this doctrine I fhall leave you to 
gather from the following difcourfe. 

I conceive then in the firft place, that 
the wile and beneficent maker of the world 
and of man, intending, that men fhould, for 
the moft part, live a confiderable number 
of years, in a condition to act their part én 
the mundane ftage ; he was pleafed to frame 
thofe living automata, human bodies, that, 
with the ordinary fuccours of reafon, making 
ufe of their exquifite ftructure fitted for du- 


wablenefs, and of the friendly, though unde- 


figned, affiftance of the various bodies, among 
which they are placed, they may in many 
cafes recover a ftate of health, if they chance 
to be put out of it by leffer accidents than 
thofe, that God, in compliance with the great 
ends of his general pravidence, did not think 
fit to fecure them from, or enable them to 
furmount. Many things therefore, that are 
commonly afcribed to nature, I think, may 
be better afcribed to the mechanifms of the 
macrocofm and microcofin, I mean, of the 
univerfe and the human body. And, to illuf- 
trate a little my meaning by a grofs exam- 
ple or two, I defire you will confider with me a 
fea-compafs, wherein the excited magnetick 
needle, andthe box, that holds it, are du- 
ly poifed by means of a competent number 
of oppofite pivats: for though, if you give 
this inftrument a fomewhat ride fhake, you 
will make the box totter, and encline this 
way and that way, and at the fame time 
drive the points of the magnetick needle 
many degrees to the eaft, or to the weft ; 
yet, the conftruction of the inftrument and 


the magnetifm of one main part of it are 


fuch, that if the force, that firft put it in- 
to adiforderly motion, ceafe from acting on 
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it, the box will, after fome reciprocations, 
return to its horizontal fituation; and the 
needle, that was forced to deviate, will, af- 
ter a few irregular motions fo this and to 
that fide of the magnetical meridian, {fettle 
itfelf again in a pofition, wherein the flower- 
de-luce ftedfaftly regards the north. And 
yet this recovery to its former ftate is effect- 
ed in a faétitious body, by the bare mecha- 
nim of the inftrument itfelf, and of the 
earth, and other bodies, within whofe fphere 
of activity it is placed. But becaufe many 
have not feen a mariner’s compafs, I will 
add a lefs appofite, but more obvious and fa- 
miliar example: for if when an empty ba- 
lance is duly counterpoifed, you fhall, by 
your breath or hand, deprefs one of the fcales, 
and thereby, for the time, deftroy the 4- 
quilibrium ; yet, when the force is once re- 
moved, the depreffed balance will prefent- 
ly afcend, and the oppofite will defcend ; 
and, after a few motions up and dawn, they 
will both of them, of their own accord, fet- 
tle again in an exact quilibrium, without 
the help of any fuch provident internal prin- 
ciple, as nature; the abfence of whofe agen- 
cy may be confirmed by this, that the de- 
prefied fcale does not at firft ftop at the ho- 
rizontal line, beneath which it was firft de- 
preffed, (as it ought to do, if it were raif- 
ed by an intelligent being,) but rifes far a- 
bove it. If it be here objeéted, that thefe 
examples are drawn from factitious, not from 
merely phyfical bodies; I hall return this 
brief anfwer, and defire, that it be applied 
not only to the two frefhly mentioned exam- 
ples, but to all of the like kind, that may 
be met with in this whole treatife. I fay 
then, in fhort, that divers of the inftances 
we are fpeaking of are intended bug for il- 
luftrations, and that others may be ufeful 
inftances, if they fhould be no more than 
analogous ones; fince examples drawn from 
artificial bodies and things may have both 
the advantage of being more clearly con- 
ceived by ordinary underftandings, and that 
of being lefs obnoxious to be queftioned in 
that particular, in which the comparifon or 
correfpondence confifts: and I the leis 
fcruple to employ fuch examples, becaufe 
Aviftotle himfelf and fome of his more learn- 
ed followers make ufe of divers comparifons 
drawn from the figures and other accidents 
of artificial things, to give an account of 
phyfical fubjeéts, and even of the generati- 
on, corruption, and forms of natural bodies. 
This advertifement premifed, I purfue this 
difcourfe it interrupted, by adding, thus 
in a human body the caufes, that diforder 
it, are oftentimes but tranffent; whereas the 
ftrudture of the body itfelf, and the caufes, 
that conduce to the prefervation. of that 
ftruéture, are more ftable and durable, and 
on that account may enable the engine to 
out-laft many things, that are hoftile to it. 
This may be fomewhat illuftrated, by con- 
fidering, that fleep, though it be not pro- 
perly a difeafe, eafily becomes one, when it 
frequently tranfgreffeth its due bounds; and 
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even whilft it keeps within them, it does, 
for the time it lafts, hinder the exercife of 
many functions of the body more than fe- 
veral difeafes do; and yet, according to the 
common courfe of things, the matter, that 
locked up the fenfés, being fpent, the man 
of himfelf recovers that fenfible and active 
ftate, on whofe fcore he is faid to be awake, 
But to come fomewhat clofer to the point, 
we fee, that many perfons, who get a pre- 
ternatural thirft with over-much drinking, 
get rid of it again in a few days by forbear- 
ing fuch exceffes; and many, that by too 
plentiful meals are brought to a want of ap- 
petite, recover, as it were, of courfe, by 
a fpare diet, in a few days; the renewed 
ferment, or menftruum of the ftomach, be- 
ing able in that time to concoct by little and 
little, or expel the indigefted aliments or 
peccant humours, that offended the ftomach, 
and caufed the want of appetite. . 
Anp here I defire to have it taken notice 
of, as a thing, that may be confiderable to 
our prefent purpofe, that I look not on a 
human body, as on a watch or a hand-mill, 
z. €. asa machine made up only of folid, 
or at leaft confiftenc parts; but as an hy- 
draulical, or rather hydraulopneumatical 
engine, that confifts not only of folid and 
{table parts, but of fluids, and thofe in or- 
ganical motion : 
confider, that thefe fluids, the liquors and 
{pirits, are in a living man fo conftituted, 
that in certain circumftances the liquors are 
difpofed to be put into a fermentation‘ or 
commotion, whereby either fome depurati- 
on of themfelves, or fome difcharge of hurt- 
ful matter by excretion, or both, are pro- 
duced, fo as, for the moft part, to conduce 
to the recovery or welfare of the body. 
_ Anp that even confiftent parts may be 
fo framed, and fo connected with other 
parts, as to act, as it were, pro re nata, va- 
rying their motions, as differing circumftan- 
ces make it convenient they: fhould be va- 
ried, I purpofely fhew in another paper. 
To this I might altogether refer you; 
but, in regard the thing is a paradox, and 
Jays a foundation for another not inferior 
to itfelf, I fhall here borrow thence one in- 
ftance, not mentioned that I know of by 
others to this purpofe, that may both de- 
clare my meaning, and confirm the thing 
itfelf. I confider then, that what is called 
the pupil or apple of the eye, is not (as it 
is known,) a fubftantial part of the organ, 
but only a round hole or window made in 
the uvea, at which the modified beams of 
light enter, to fall upon the chryftalline hu- 
mour, and thence be refracted to the bot- 
tom of the eye, or feat of vifion, to make 
there an impreffion, that is ufually a kind 
of picture (for it is not always a neat one,) 
of the object. Now the wife and all-fore- 
feeing author of things has fo admirably con- 
trived this inftrument of fight, that, as it 
happens to be employed in differing lights, 
fo the bignefs or area of the pupil varies; 
for when the light is vivid, and would be 
Vor, IV. 
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too great, if all the beams were let in, that 
might enter at an aperture as large as the 
ufual, the curtain is every way drawn to- 
wards the middle, and thereby the round 
window made narrower ; and, on the o- 
ther fide, when the light is bue faint, and 
the object but dimly illuftrated, there being 
more light requifite to make a fufficient im- 
preffion at the bottom of the eye, the cur- 
tain is every way drawn open, to let in more 
light: and when the eye is-well conftituted, 
this is regularly done, according as the or- 
gan has need of more or lefs light. Of this 
fome late mafters of opticks have well treat- 
ed, and I have fpoken about-it more fully 
in another place, And the truth of the ob- 
fervation you may eafily find, if you look 
upon the cyes of a boy or a girl, (for in 
young perfons the chatige is the moft no- 
table) when the eyes are turned from. look- 
ing on dark obje¢ts towards bright or more 
illuminated ones. And I have found the 
variation yet more confpicuous in the eyes 
of a young cat,’as 1 elfewhere particularly 
relate. So that, referring you to the writ- 
ings already pointed at, I fhall only add in 
this place, that thefe various , motions in the 
eye are produced by mere mechanifm, with- 
out the direction, or fo much as knowledge 
or perception, of the rational fowl. And, 
upon the - like account it is, that other mo- 
tions, in feveral parts belonging to the eye, 
are produced, as it were fpontanecufly, as 
occafion requires. And fo, as to the fluid 
parts of the body, we find, that, according 
to the inftitution ‘of the author of things, 
when healthy women are of a fit age, there 
is a monthly fermentation or commotion 
made in the blood, which ufually produces 
a kind of feparation, and then an excretion, 
advantageous to the body. 

Anp that you may the better make out 
what I meant by the difpofition, or ten- 
dency, of the parts, to return to their for- 
mer conftitution, I fhall defire you to con- 
fider, with me, a thin and narrow plate of 
good fteel, or refined filver; for, if one 
end of it be forcibly drawn afide, the chang- 
ed texture of the parts becomes fuch, or the 
congruity and incongruity of the pores, in 
reference to the ambient ether, that endea- 
vours to permeate them, is made fuch, thar, 
as foon as the force, that bent it, is removed, 
the plate does, as it were, fpontancoufly re- 
turn to its former pofition: and yet here 
is no internal watchful principle, that is’ fo- 
licitous to make this reftitution, for other- 
wife it is indifferent to the plate what figure 
it fettle in; for, if the {pringy body ftand 
long bent, then, as if nature forgot her 
office, or were unable to execute it, though 
the force, that held the fpring bent, be remo- 
ved, it will not endeavour to regain its for- 
mer ftraightnefs. And I have tried in a 
filver plate, that if you only heat it red- 
hot, and let it cool, if you put it into a 
crooked pofture, it will retain it; but bare- 
ly with two or three ftrokes of a hammer, 
which can only make an invifible change 
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of texture, the plate will acquire a mani- 
feft and confiderable fpringyneis, which you 
may again deprive it of, by 1ufficiently 
heating it in the fire, without fo much as 
melting it. 

Bur, to return to the difcourfe, former- 
ly begun, about diftempers wont to be 
harmlefs by being tranfient, we may obferve, 
that the third or fourth day after women 
are brought to bed there is commonly a 
kind of fever produced, upon the plentiful 
refort of the milk to the breafts; for which 
caufe, this diftemper is, by many, called 
the fever of milk; and this is wont, in 
a fhort time, to pafs away of itfelf, as de- 
pending upon caufes far lefs durable, than 
the oeconomy of the woman’s body. And 
if it be objected, that chefe are not difeafes, 
hecaufe they happen according to the in- 
ftiruted courfe of nature ; I will not now 
difpute the validity of the confequence, 
though I could reprefent, that the labour 
of teeming women, and the breeding of 
teeth in children, happen as much accord- 
ing to the inftitution of nature, and yet are 
ulually very painful, and oftentimes dan- 
gerous; but I will rather anfwer, that if 
the troublefome accidents, I have alledged, 
cannot ferve to prove, they may at leaft to 
illuftrate, what I aim at. And I hall pro- 
ceed to take notice of a diftemper, that 
phyficians generally reckon among difeafes, 
I mean the flowing of blood at the he- 
morrhoidal veins: for, though oftentimes 
this flux of blood is exceffive, and fo be- 
comes very dangerous, and therefore muft 
be checked by the phyfician, (which is no 
great argument, that a being, wife and 
watchful, manages this evacuation;) yet 
frequently, if not for the moft part, the 
conftitution of the body ts fuch, that the 
fuperfluous or vitiated blood goes off, be- 
fore it has been able to do any confiderable 
mifchief, or perhaps any at all, to the bo- 
dy. And fo we fee, that many coughs, 
and hoarfeneffes, and coryzas are faid to be 
cured, that is, do ceafe to trouble men, 
though no medicine be ufed againft them, 
the ftructure of the body being durable 
enough to out-laft the peccant matters, or 
the operation of thofe other caufes, that pro- 
duce thefe diftempers. 

Ir is a known thing, that moft perfons, 
the firft time they go to fea, efpecially if 
the weather be any thing ftormy, are, by 
the unwonted agitations, which thofe of 
the fhip produce in them, {affifted perhaps 
by the fea-air, and {mells of the thip) caft 
into that difeafe, that, from the caufe of 
it, is called the fea-ficknefs, which is fome- 
tinies dangerous, and always very trouble- 
fome, uiually caufing a lofs of appetite, and 
almoft continual faintnefs, a pain in the 
head, and almoft conftant naufeoufnefs, ac- 
companied with frequent, and oftentimes 
violent vomitings; which fymptoms make 
many complain, that, for the time, they 
never felt fo troublefome a ficknefs; and 
yet ulually, after not many days, this dif- 


temper, by degrees, is maftered by the pow- 
ers of the body, tending ftill to perfevere 
in their orderly and friendly courfe, and fup- 
preffing the adventitious motions, that op- 
pofe it, and the fick perfon recovers with- 
out other help. And fo, though perlons 
unaccuftomed to the fea, whether they be 
fick or no, are, by the inconvenient moti- 
ons of the fhip, ufually brought to a kind 
of habitual giddinefs, which difpofes them 
to reel and falter, when they walk upon firm 
ground ; yet, when they come a fhore, they 
are wont in no long time to be freed from 
this uneafy giddinefs, without the help of 
any medicine; the ufual and regular moti- 
ons of the parts of the body obliterating by 
degrees in a few days (I ufed to be free fron: 
it within fome hours,} that adventitious im- 
preffion, that caufed the difcompofure. To 
the fame purpofe we may take notice of 
that, which happens to many perfons, wha 
riding backwards in a coach are not only 
much diftempered in their heads, but are 
made very fick in their ftomachs, and for- 
ced to vomit, as violently and frequently, 
as if they had taken an emetick; and yet 
all this diforder is wont quickly to ceate, 
when the patient leaves the coach, without 
the continuance of whofe motion, (that con- 
tines a prepofterous one in fome parts of 
the: patient) the diftemper will quickly yield 
to the more ordinary and regular motions 
of the blood, and other fluids of the body. 
So, when in a coach, or elfewhere, 2 man 
happens to be brought to fainenefs, or caft 
into a fwoon, by the clofenefs of the place, 
or the over-charging of the air with the 
fuliginous reeks of men’s bodies; though 
the difeafe be formidable, yet, if the pati- 
ent be feafonably brought into the free air, 
the friendly operation of that external body, 
affifting the ufual endeavours or cendency 
of the parts of the patient’s body to maintain 
his life and health, is wont quickly to re- 
ftore him to the ftate he was in before this 
fudden ficknefs invaded him. Divers things, 
that happen in fome difeafes, may be grofly 
illuftrated, by fuppofing, that into a vial 
of fair water fome mud be put, and then the 
vial be well fhaken, for the water will be 
troubled and dirty, and will lofe its tranfpa- 
rency, upon a double account; that of the 
mud, whole opacous particles are confound- 
ed with it; and that of the newly genera- 
ted bubbles, that fwim at the top of it: and 
yet to clarify this water, and make it re- 
cover its former limpidnefs, there needs no 
particular care or defign of nature, but, ac- 
cording to the common courfe of things, af- 
ter fome time the bubbles will break and 
vanifh at the top, and the earthy particles, 
that compofe the mud, will, by their gra- 
vity, fubfide to the bottom, and fettle there, 
and fo the water will become clear again, 
Thus alfo muft, which is the lately expreff- 
ed juice of grapes, will for a good while 
continue a troubled liquor ; but though there 
be no fubftantial form to guide the motions 
of this factitious body, yet, according to the 
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courfe of things, a fermentation is excited, 
and fome corpufcles are driven away in the 
form of exhalations or vapours, others are 
thrown againft the fides of the cafk, and 
hardened there into tartar, and others again 
fubfide to the bottom, and fettle there in the 
form of lees; and by this means leave the 
liquor clear, and, as to fenfe, uniform. And 
why may not fome depurations and profcrip- 
tions of heterogenous parts be made in the 
blood, as well as they are ufually in muft, 
without any peculiar and {folicitous direction 
of nature? 

THERE is indeed one thing, to which 
the fentence of nature’s being the curer of 
difeafes may be very fpecioufly applied, and 
that is the healing of cuts and wounds, 
which, if they be but in the flefh, may of- 
tentimes be cured without plaifters, falves, 
or other medicines; but, not to mention 
hemorrhages and fome other fymptoms, 
wherein the chirurgeon is fain to curb or 
remedy the exorbitancies of nature, this 
healing of the /c/utio continui feems to be 
but an effeét or confequent of that fabrick 
of the body, on which nutrition depends : 
for the alimental juice, being, by the cir- 
culation of the blood and chyle, carried to 
all parts of the body to be nourtfhed, if it 
meets any where either with preternatural 
concretions, or with a gap made by a cut 
or wound, its particles do there concrete in- 
to a kind of battard-flefh, or fome fuch other 
body, which that juice, in the place and o- 
ther circumftances it is in, is fitted to con- 
ftirute. Thus we fee, that not only wens 
and fcrophulous tumors are nourifhed in the 
body, but mif-fhapen mola’s do by nutri- 
ment grow in the womb, as well as embryo’s 
feed there. And, to come clofer to the 
prefent argument, we fee, that in wounds 
proud-flefh, and perhaps fungus’s, are as 
well produced and entertained by the aliment 
brought to the wounded part, as the true and 
genuine flefh ; fo that either nature feems 
much miftaken, if fhe defigns the producti- 
on and maintenance of fuch fuperfluous and 
inconvenient bodies; or the chirurgeon is 
much to blame, who is induftrious to de- 
{troy them, though oftentimes he cannot 
do it, without ufing painful corrofives, But, 
for aught appears, nature is not fo fhy and 
referved in her bounty, but that fhe fends 
nourifhment to repair as well things, that 
do not belong to the body, as genuine parts 
of it, as to reftore flefh to wounded parts ; 
as may appear by warts and corns, that grow 
again after they are fkilfully cut. And I 
remember I have feen 2 woman, in whofe 
forehead nature was careful to nourifh a 
horn about an inch and more in length, 
which I fully examined, whilft ic was yet 
growing upon her head, to avoid being 
impofed upon. ; 

But, befides the difeafes hitherto dil- 
courfed, there are many others, as well a- 
cute as chronical, wherein, it is confeffed, 
that nature alone does not work the cure ; 
fo that as to thefe, (which are more nume- 


rous, than the former) I may well pretend, 
that the aphorifm, that makes nature the 
curer of difeafes, is not true, otherwife than 
in a limited fenfe. But becaufe I know it 
is pretended, that even in thefe difeafes na- 
ture is the principal agent, by whofe ditecti- 
on the phyfician aéts in fubferviency to her 
defigns, and phyficians'themfelves (whether 
out of modefty or inadvertence, I now in- 
quire not,) are wont to acknowledge, that 
they are but nature’s minifters; I think it 
neceflary to confider briefly, what fenfe is 
fit, according to our doétrine, to be given 
to thefe affertions, to make them receivable 
by us. 

But, to make way for what we are to 
fay on this occafion, it may be fit to obferve, 
that one great caufe of the common miftakes 
about this matter is, as hath been partly 
intimated already, that the body of a man 
is looked upon, rather as a fyftem of - parts, 
whereof moft are grofs and confiftent, and 
not a few hard and folid too, than as, what 
indeed it is, a very compounded engine, 
that, befides thefe confiftenc parts, does con- 
fift of the blood, chyle, gall, and other li- 
quors, alfo of more fubtil fluids, as fpirits 
and air; all which liquors and fluids are al- 
moft inceffantly and varioufly moving, and 
thereby put divers of the folid parts, as the 
heart and lungs, the diaphragma, the hands, 
feet, fc. into frequent and differing moti- 
ons: fo that, as, when the conftitution or 
the motions, that in a found body do re- 
gularly belong to the fluid parts, happens 
the former to be depraved, or the latter to 
crow anomalous, the engine is immediately 
out of order, though the grofs folid parts 
were not primarily affected; fo, when by 
proper remedies (whether vifible or not,) 
the vitiated texture or crafis of the blood 
or other juices 1s corrected, and the inordi- 
nate motions, that they and the fpurits are 
put into, or, that they alfo put the confiftent 
parts into, are calmed and re¢tified, the grof- 
fer and more folid parts of the body, and fo 
the whole animal oeconomy, if I may fo call 
It, will be reftored to a more convenient 
ftate. Thus we fee, that in many hyfteri- 
call women, by the fragrant effluvia of a 
Spanifh glove, or fome other ftrong perfume, 
the fpirits and genus nervofum being affected, 
feveral diforderly fymptoms are produced, 
and oftentimes the motion of the blood is 
fo ftopt and abated, that any pulfe at all 
is {carcely to be felt, nor reffiration difcern- 
ed, and the whole engine, unable to fuftain 
itfelf, falls to the ground, and lies movelefs 
on it;. and yet we have often, by barely 
holding to the patient’s noftrils a vial full 
of very ftrong fpirit, or volatile falt, or 
fal-armoniac, or of hartfhorn, in lefs than 
a quarter of an hour, fometimes in a few 
minutes, reftored women in that condition 
to their fenfes, fpeech and motion. 

We are alfo here to confider, what I have 
formerly inculcated, that the oeconomy of 
the human body is fo conftituted by the di- 
vine author of it, that it is ufually fitted 
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to laft many years, if the more general laws, 
fettled by the fame author of the univerfe, 
will permit it : and therefore it is not to be 
wondered at, that in many cafes the auto- 
maton fhould be in a condition to concur, 
though not with knowledge and defign, to 
its own prefervation, when, though it had 
been put fomewhat out of order, it 1s affitted 
by the phyfician’s hands or medicines to re- 
cover a convenient ftate. 

Anp if it be objected, that the examples, 
that have been in this paft difcourfe frequently 
drawn from automata, are not adequate, and 
do not fully reach the difficulties we have been 
fpeaking of, I fhall readily grant it, provided 
it be confidered, that I avowedly and defer- 
vedly fuppofe the bodies of living animals to 
be, originally, engines of God’s own fram- 
ing, and confequently effects of an omnifcient 
and almighty artificer. So that, 1t 1s not ra- 
tional to expeét, that in the incomparably in- 
fcrior productions of human fill, there 
fhould be found engines fit to be compared 
with thefe, which, in their Protoplafts, had 
God for their author. Not to mention, 
(what yet may be confiderable in reference to 
the laftingnefs of human life, (chat a man 1s 
not a mere mechanical thing, where nothing 
is performed for the prefervation of the en- 
gine, or its recovery to 2 good ftate, but by 
its own parts, or other agents, acting accord- 
ing to mechanical laws without counfcl or 
defign ; fince, though the body of a man be 
indeed an engine, yet there is united to it an 
intelligent being, (the rational foul or mind,) 
which is capable, efpecially if inftructed by 
the phyfician’s art, to difcern, in many cafes, 
what may hurt it, and what may conduce to 
the welfare of it, and is alfo able (by the 
power it has to govern the mufcles and other 
inftruments of voluntary motion,) to do ma- 
ny of thofe things it judges moft conducive 
to the welfare and fafety of the body, tt is 
joined with, So that a man is not like a 
watch, or anempty boat, where there 1s no- 
thing but what is purely mechanical ; but 
like a mann’d boat, where, befides the me- 
chanical part, (if I may fo fpeak) there is an 
intelligent being, that takes care of it, and 
both fteers it, or otherwife guides it, and 
when needs requires, trims it; and, in a 
word, as occafion ferves, does what he can to 
preferve it, and keep it fit for the purpofes 
it is defigned for. 

Tuese things being premifed, I think the 
phyfician (here fuppofed to be free from pre- 


charge, rather than another : as, if there be 
a great appearance, that a difeafe will quickly 
have acrifis by fweat; he will rather further 
it by covering the patient with warm cloaths 
and giving fudorific medicines, than, by en- 
deavouring to carry off the peccant matter by 
purging or vomiting, unfeafonably hinder a 
difcharge, that probably will be beneficial. 
And in this fenfe men may fay, if they pleafe, 
that the phyficians are minifters or fervants of 
nature ; as feamen, when the Ship goes be- 
fore a good wind, will not fhift their fails, 
nor alter the fhip’s motion, becaufe. they need 
not. But to fhew, that itis, asit were, by ac- 
cident, that the phyfician does, in the fore- 
mentioned cafe, obey nature, (to fpeak in the 
language of the naturifts I reafon with,) I 
need but reprefent, that there are many other 
cafes, wherein the phyfician, if he be fkilful, 
will be fo far from taking nature for his mif- 
trefs, to direct him by her example, what 
fhould be done ; that a great part of his care 
and fkil]l is employed to hinder her from 
doing what fhe feems to defign, and to bring 
to pafs other things very dificrent from, if not 
contrary to, what fhe endeavours, 

Tuus, though nature in dropfies impor- 
tunately crave ttore of drink, the phylician 
thinks himielf obliged to dery it ; as he dues 
what they greedily defire, to his paticnts of 
the green-ficknels, or that diftemper they calk 
pica, though the ablurd and hurttul things, 
as very unripe fruit, lime, coals, and other 
incongruous things, be earneftly longed for. 
Thus alfo the chirurgeon does often hinder 
nature from clofing up the lips of a wound, 
as fhe would unfkiltully do, betore it be well 
and fecurely healed at the bottom, So the 
phyfician docs often, by purging or phlebo- 
tomy, carry off that matter, chat nature 
would more dangeroufly throw into the 
lungs, and cxpel by frequent and violent 
coughs, 

Anp fo, if a nerve or tendon te pricked, 
the chirurgeon is fain, with anodynes, and 
other convenient medicines, to prevent or ap- 
peafe the unreafonable tran{ports of nature, 
when, being in a fury, by violent and threac- 
ning convulfions, ihe not only much difor- 
ders, but endangers, the patient. And fo 
likewife, when in thofe evacuations, that are 
peculiar to women, nature affects, in fome 
individuals, to make them by undue and in- 
convenient places, as the nipples, the mouth, 
or the eyes, whereof we have divers inftances, 


among the obfervations collected by Schenkius, s:hend, 


or related by other good authors ; the phy- Obfer. 1. 
fician is careful, by bleeding the patient in the iv: rs. m. 
foot, and by ufing other means, to oblige 633 * 


judices and miftakes,) is to look upon his 
patient’s body, as an engine, that is out of 
order, but yet is fo conitituted, that, by his 


concurrence with the endeavours, or rather 
tendencies, of the parts of the automaton it- 
felf, it may be brought to a better ftate. If 
therefore he find, that in the prefent difpofi- 
tion of the body there is a propenfity or ten- 
dency to throw off the matter, that offends it, 
and (which ought to be fome way or other 
expelled,) in a convenient way, and at com- 
modious places ; he will then act fo, as to 
comply with, and further, that way of dif- 


3 


nature to alter her purpofe, and make the in- 
tended evacuations by the proper uterine vef- 
fels : and though, according to the inflicu- 
tion of nature, as they fpeak, there ought to 
be a monthly difcharge of thefe fuperfluities, 
and therefore, whilft this is moderately made, 
the phyfician does rather further than fupprefs 
it; yet if, as it often happens in other pa- 
tients, nature overlafhes in making thofe eva- 
cuations, to the great weakning or endanger- 

ing 
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ing the fick perfon, the phyfician is careful, 
by contemperating medicines and other ways, 
to correct nature*’s exorbitancy, and check her 
profufenefs of fo neceffary a liquor, as the 
blood. Other inftances, more confiderable, 
than fome of thefe hitherto mentioned, might 
be given to the fame purpofe ; but I forbear 
to do it, becaufe, there being fome, though 
perhaps very needlefs, controverfies about 
them, I could not make out their fitnefs to 
be here alledged, without more words, than I 
am now willing to employ about unneceflary 
proofs, fearing it might be thought I have 
dwelt too long already upon the explication 
of one aphorifm, I fhall therefore only ob- 
ferve in fhort, that I look upon a good phy- 
fician, not fo properly as a fervant to nature, 
as one, that is a counfellor and friendly affift- 
ant, who, in his patient’s body, furthers 
thefe motions and other things, that he judges 
conducive to the welfare and recovery of it ; 
but as to thofe, that he perceives likely to be 
hurtful, either by increafing the difeafe, or 
otherwife endangering the patient, he thinks 
it is his part to oppofe or hinder, though na- 
ture do manifeftly enough feem to endeavour 
the exercifing or carrying on thofe hurtful 
motions. | 

On this occafion, I fhall take notice of the 
practice of the more prudent among phyfi- 
cians themfelves, who being called to a pa- 
tient fubject to the flux of the hemorrhoids, 
if they find the evacuation to be moderate, 
and likely either to benefit the patient on ano- 
ther account, (as in fome cafes it is), or at 
leaft to end well, they do, as fome of them 
fpeak, commit the whole bufinefs to nature ; 
de is, to fpeak intelligibly, they fuffer it to 
take its courfe, being encouraged to do fo, in 
fome cafes, by the doctrine of Hippocrates, 
and in others by experience: but if the 
evacuation prove to be too lafting, or too 
copious, they then are careful to hinder*na- 
ture from proceeding in it, and think them- 
felves obliged to employ both inward and 
outward means to put a ftop to an evacua- 
tion, which may bring on a dropfy, or fome 
other formidable difeafé. And if it be faid, 
that nature makes this profufion of fo necef- 
fary a liquor as blood, only becaufe fhe is ir- 
ritated by the acrimony of fome humour 
mixed with it; I fay, that thisanfwer, which, 
for fubftance, is the very fame, that naturifts 
may be compelled to fly to on many occafi- 
ons, is in effect a confeffion, that nature is 
no fuch wife-being as they pretend ; fince 
fhe is fo often provoked to aét, as it were, 
in a fury, and do thofe things in the body, 
that would be very mifchievous to it, if the 
phyfician, more calna and wife than fhe, did 
not hinder her. So that, notwithftanding 
‘the reverence I pay the great Hippocrates, it 
is not without due caution and fome limita- 
tions, that I admit that notable fentence of 


careful than they fhould, or perhaps would 
be, to employ their own {kill on divers oc- 
cafions, that mueh require it. 

I sat now add, that as, in fome cafes, 
the phyfician relieves his patient in a nega- 
tive way, by oppofing nature in her unlea- 
fonable or diforderly attempts ; fo, in other 
cafes, he may do it in a pofitive way, by 
employing medicines, that either ftrengthen 
the parts, as well fluid as ftable, or make 
fenfible evacuations of matters neceffary to be 
profcribed by them; or (he may do it) by 
ufing remedies, that by their manifeft quali- 
ties oppugn thofe of the morbific matter or 
caufes ; as when by alcalies or abforbing me- 
dicaments he mortifies preternatural acids, or 
difables them to do mifehief. And, perhaps, 
one may venture to fay, that, in fome cafes, 
the phyfician may, ina pofitive way, contri- 
bute more to the cure even of an inward dif- 
eafe, than nature herfelf feems able to do - 
for if there be any fuch medicine preparable 
by art, as Helmont affirms may be made of 
Faracelfus’s Ludus, by the liquor alkaheft ; 
or, as Cardan relates, that an empirick had in 
his time, who, travelled up and down Italy, 
curing thofe, wherever he came, that were 
tormented with the ftone in the bladder ; if, 


I fay, there be any fuch medicines, the phy- 


fician may, by fuch inftruments, perform 


that, which, for aught appears, is not to be 


done by nature herfelf, fince we never find, 
that fhe diffolves a confirmed ftone in the 
bladder: nay, fometimes the phyfician does, - 
without the help of a medicine, controul! and 
over-rule nature, to the great and fudden ad- 
vantage of the patient. For when a perfon, 
otherwife not very weak, happens by a friglit, 
or fome furprifing ill news, to be fo difcom- 
pofed, that the fpirits haftily and diforderly 
thronging to fome inward part, efpecially the 
heart, hinder the regular and wonted motion 
of it, by which diforder the circulation of the 
blood is hindered, or made very imperfect ; 
in this cafe, I fay, the patient is by nature’s 
great care of the heart, (as is commonly fup- 
pofed even by phyficians,) caft into a {woon, 
whence the phyfician fometimes quickly frees 
him, by rubbing and pinching the limbs, the 
ears and the nofe, that the fpirits may be 
{peedily brought to the external parts of the 


-body ; which muft be done by a motion to 


the circumference, (as they callit,) quite op- 
pofite to that towards the centre or heart, 
which nature had given them before. But as 
to the theory of fwoonings, I fhall not now 
examine its truth, it being fufficient to war- 
tant my drawing from thence an argument 
ad hominem, that the theory is made yfe af by 
thofe I reafon-with. “se 

By what has been difcourfed one may per- 
ceive, that as there are fame phznomena, 
that feem to favour the doétrine of the natu- 
rifts about the cure of difeafes, fo there are 


x) 


others, that appear mare manifeftly favoura- 
ble to the hypothefis we propofe. And both 
thefe forts of phznomena being confidered 
together, may well fuggeft a fufpicion, that 
the moft wife and yet moft free author of 

sN things 


* Hippoc, his, where he thus {peaks ; * Invenit natura 
Epidem. ipfa fibi-ipf aggreffiones: and after three or 
1. vi. § 5+four lines, Non edocta natura & nullo magiftro 
Sx! 2° 4 ala, ea quibus opus eft facit. Which, I fear, 
makes many phyficians lefs courageous and 
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things having framed the firft individuals of 
mankind fo, as to be fit to lait many years, 
and endowed thofe Protoplafts with the power 
of propagating their fpecies ; it thereupon 
comes to pafs, that in the fubfequent hydrau- 
lico-pneumatical engines we call human bo- 
dies, when neither particular providence, nor 
the rational foul, nor over-ruling impedi- 
ments interpofe, things are generally per- 
formed according to mechanical laws and 
courfes; whether the eftetts and events of 
thefe prove to be conducive to the welfare of 
‘the engine itfelf, or elfe cherifh and foment 
extraneous bodies or caufes, whofe preferva- 
tion and profpering are hurtful to it. On 
which fuppofition it may be faid, that the 
happy things, referred to nature’s prudent 
care of the recovery and welfare of fick per- 
fons, are ufually genuine confequences of the 
mechanifm of the world, and the patient’s 
body ; which effects luckily happen to be co- 
incident with his recovery, rather than to 
have been purpofely and wifely produced in 
order to it; fince I obferve, that nature 
feems to be careful to produce, preferve, and 
ccherifh things hurtful to the body, as well as 
things beneftcial to it. For we fee in the 
ftone of the kidneys and bladder, that out of 
vegetable or animal fubftances of a flighter 
texture, fuch as are the altmental juices, 
which, in fucking children (who are ob- 
ferved to be frequently fubject to the ftone in 
the bladder) are afforded by fo mild a liquor 
as milk; nature fkilfully frames a hard body 
of fo frm a texture, that it puzzles phyficians 
and chymifts to tell, how fuch a coagulation 
can be made of fuch fubftances : and I have 
found more than one calculus to refift both 
fpirit of falt, that readily diffolves iron and 
fteel, and that highly corrofive menftruum, 
oil of vitriol itfelf. We fee alfo, that divers 
times the feeds or feminal principles of worms, 
that lie concealed in unwholefome fruits, and 
other ill qualified aliments, are preferved and 
cherifhed in the body fo, as, in fpight of the 
menftruum’s ferments, &?c, they meet with 
there, they grow to be perfect worms, (of 
their refpeétive kinds) that are often very 
troublefome, and fometimes very dangerous, 
to the body, that harbours them ; producing, 
though perhaps not immediately, both more 
and more various diftempers (efpecially here 


{trong emetics, nor purges, nor other ufual rc- 
medies, are able, inalong tine, to diflodge it, 
or refolve it, or correct it. But that is yer 
more conducive to my prefent purpofe, that 
is afforded me by the confideration of thu 
poifon of a mad dog, which nature fome- 
times feems induftrioufty and folicitoufly to 
preferve 3 fince we have inftances in ap- 
proved authors, that a little foam conveyed 
into the blood by a flight hurt, (perhaps 
quickly healed up,) is, notwithftanding the 
conftant heat and perfpirable frame of the hu- 
man body, and the diffipable texture of rhe 
foam, fo preferved, and that fometimes for 
many years, that, at the end of that long 
time, it breaks out, and difplays its fatal ef- 
ficacy with as much vigour and fury, as if it 
had but newly been received into the body. 
To this agrees that, which is well known 
in Italy, about the biting of the tarantula ; 
for, though the quantity of poifon can fearce 
be vifible, fince ic is communicated by the 
tooth of fo {mall an animal asa fpider, yet, 
in many patients, it is preferved during a 
great part of their lives, and manifefts its 
continuance in the body Ly annua! paroxyfms. 
And I know a perfon of great quality, who 
complained to me, that, being in the Eaft, 
the biting or flinging of a creature, whofe 
offenfive arms were io fmall, that the eye 
could very hardly difcern the hurt, had {fo 
lafting an effect upon him, that, for about 
twelve years after, he was reminded of his 
mifchance, by a pain he felt in the hurt 
place, about the fame time of the year, that 
the mifchief was firft done him. And, in 
fome hereditary difeafes, as the gout, falling- 
ficknefs, and fome kinds of madnefs, nature 
feems to aét, as if fhe did, with care as well 
as {kill, tranfmit to the unhappy child fuch 
morbific feeds or impreffions of the parent’s 
difeafe, that, in fpight of all the various al- 
terations the younger body paffes through, 
during the courfe of many years, this con- 
ftantly protected enemy is able to exert its 
power and malice, after forty, or pérhaps 
fifty, years concealment, Such reflections 
as thefe, to which may be added, that the 
naturifts make no fcruple to ftile that death, 
which men are brought to by difeafes, a na- 
tural death, make me backward to admit the 
famed fentence of Hippocrates hitherto con- 


fidered, Morborum Nature Medici, without 
limitations, efpecially thofe two, that are de- 
livered in the fifth fection ; to which I refer 
you the rather, becaufe they may help you to 


» Schenck, in England) than every phyfician is aware of. 
obtrv. This reflection may very well be applied to 
ib. "is. , thofe inftances we meet with in good * au- 
pas. x thors, of frogs, and even toads, whofe 


fpawn, being taken in with corrupted water, 
hath been cherifhed in the ftomach, until the 
eggs being grown ro be compleat animals, 
they produced horrid fymptoms in the body, 
that had lodged and fed them. And if, ac- 
cording to the received opinion of phyficians, 
ftubborn quartans are produced by a melan- 
choly humour feated in the fpleen, it may 
be faid, that nature feems to bufy herfelf to 
convert fome parts of the Auid chyle into fo 
tenacious and hardly diffipable a juice, that, 
in many patients, notwithftanding the neigh- 
bourhood of the fpleen and ftomach, neither 


difcern, that divers phenomena, that favour 
not the received notion of a kind and prudent 
being, as nature is thought to be, are yet 
very confiftent with divine providence. 


SECT. VUL 


I HAVE now gone through fo many of the 
celebrated axioms concerning nature, 
that I hope I may reafonably prefume, that 
the other fentences of this kind, that my 
hafte makes me leave unmentioned, will be 
thought capable of being fairly explicated, 


and 
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and with congruity to our hypothefis, by the 
help of the grounds already laid, fince, 
with light variations, they may be eafily 
enough improved, and applicd to thofe other 
particulars, to which they are the moft ana- 
logous. 

But this intimation ought not to hinder 
me to make a reflection, that not only is per- 
tinent to this place, but which I defire may 
have retrofpect upon a great part of the 
whole precedent difcourfe. And it is this, 
that though we could hot intelligibly expli- 
cate all the particular axioms about nature, 
and the phenomena of inanimate bodies, 
that are thought, but not by me granted, to 
favour them by mechanical principles ; it 
would not follow, that we muft therefore 
yield up the whole caufe to the naturifts : 
-for we have already fhewn, and may do fo 
-yet further e’er long, that the fuppofition 
-of fuch a being, as they call nature, is far 
from enabling her partizans to give intelli- 
gible accounts of thefe and other phenomena 
of the univerfe. And though our doétrine 
fhould be granted to be, as well as that ge- 
nerally received about nature, infufficient to 
give good accounts of things corporeal; yet 
I fhall have this advantage in this cafe, that 
a lefs degree of probability may ferve, in ar- 
guments employed but to juflify a doubt, 
than is required in thofe, that are to demon- 
{trate an affertion. 

Ir is true, that the naturifts tell us, that 
the nature they affert is the principle of all 
motions and operations in bodies ; which in- 
fers, that in explicating them, we muft have 
recourfe toher, But before we acquiece in, 
or confidently employ, this principle, it were 
very fit we knew what it is. ‘This queftion I 
have difcourfed of in the fifth feétion;. but 
having there intimated a reference to another 
place, the importance, as well as difficulty 
of the fubject, invices me to refume, in this 
place, the confideration of it; and both vary 
and add to what I formerly noted, that I 
may as well inculcate as clear my thoughts 
about it. I demand then of thofe, that af- 
fert fuch a nature, as is vulgarly defcribed, 
whether it be a fubftance or an accident? If 
it be the latter, it fhould be declared, what 
kind of accident it is; how a folitary acci- 
dent can have right to all thofe attributes, 
and can produce thofe numerous, manifold, 
and wonderful effects, that they afcribe to 
nature; and why a complex of fuch acci- 
dents, as are the mechanical affections of 
matter, (as figure, bulk, motion, €¥¢.} may 
not altogether as probably, as that accident 
they call nature, be conceived to have been 
inftituted by the perfectly wife Author of 
the univerfe, to produce thofe changes a- 
mong, bodies, which are (at leaft for the 
moft part) intelligibly referrible to them? 
And if things be not brought to pafs by their 
intervention, it were very fit, as well as -de- 
firable, that we fhould be informed, by what 
other particular and intelligible means na- 
ture can effect them better, than they\may be 
by that complex. 


Bur if it be faid, as by moft it is, that the 
principle, called nature, is a fubftance, I fhall 
next demand, whether it be a corporeal, or 
an immaterial one? If it be faid to be an 
immaterial fubftance, I fhall further afk, 
whether it be a created one, or not? If it be 
not, then we have God under another name, 
and our difpute is at end, by the removal of 
its object or fibject, which is faid by the 
ichools to be God’s vicegerent, not God him- 
felf. But if nature be affirmed (as fhe is, 
at leaft by all Chriftian philofophers) to be 
a created being, I then demand, whether or 
no fhe be endowed with underftanding, fo as 
to know what fhe does, and for what ends, and 
by what laws fhe ought to act? If the an- 
{wer be negative, the fuppofition of nature 
will be of very little ufe to afford an intel- 
gible account of things; an unintelligent 
nature being liable to the objections, that 
will a little below be met with againft the 
ufefulnefs of nature, in cafe fhe be fuppofed 
a corporeal being. And though it fhould 


'be faid, that nature is endowed with under- 


{tanding, and performs fuch functions as di- 
vers of the antients afcribe to the foul of 
the world; befides that this hypothefis is 
near of kin to heathenifm, I do not think 
that they, who fhall with many Grecian, and 


other philofophers, who preceeded Chrifti- . 


aniim, fuppofe a kind of foul of the univerfe, 
will find this principle fufficient to explieate 
the phenomena of it.: for if we may com- 
pare the macrocofin and microcofm in this, 
as well as many are wont to do in other 
things, we may conceive, that, though 
nature be admitted to be endowed with rea- 
fon, yet a multitude of phenomena may 
be mechanically produced, without her im- 
mediate intervention; as we fee, that in a 
man, though the rational foul has fo narrow 
a province to take care of, as the human bo- 
dy, and is fuppofed to be intimately uni- 
ted to all the parts of it; yet abundance 
of things are done in the body by the me- 
chanifm of it, without being produced by 
that foul. Of this we may alledge, as an 
inftance, that, in fleep, the circulation of 
the blood, the regular beating of the heart, 
digeftion, nutrition, refpiration, €fc. are 
performed without the immediate agency, 
or fo much as the aétual knowledge, of the 
mind: and, when a man is awake, many 
things are done in his body, not only with- 
out the direction, but againft the bent of 
his mind; as often happens in cramps and 
other convulfions, coughing, yawnings, &c. 
Nay, though fome brutes, as particularly 
apes, have the ftructure of many parts of 
their bodies very like that of the analogous 
ones of human bodies; yet that admirable 
work of the formation and organization of 
the foetus, or little animal, in the womb, 
is granted by philofophers to be made by 
the foul of the brute (that is therefore faid 
to be the architect of his own manfion,) 
which yet is neither an incorporeal, nor a 
rational fubftance. And, even in a human 
foetus, if we will admit the general sat 
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of philofophers, phyficians, divines and law- 
yers, I may be allowed to obferve, that the 
human body, as exquifite an engine as it 
3s juftly efteemed, is formed without the 
intervention of the rational foul, which 1s 


- not infufed into the body, till this hath ob- 


tained an organization, that fits it to receive 
fuch a gueft; which is commonly reputed 
to happen about the end of the fixth week, 
or before that of the feventh. And this 
confideration leads me a little further, and 
prompts me to afk, how much, by the fup- 
pofition or knowledge of the mind, (at the 
newly mentioned time) we are enabled to 
explicate the manner, how the forementioned 
functions of an embryo are performed, when 
at the end of fix or {even weeks the rational 
foul fupervenes and comes to be united to 
this living engine ? 

Awnp if it be urged, that nature being 
the principle of motion in bodies, their va- 
rious motions, at leaft, which amount to a 
confiderable part of their phenomena, muft 
be explained. by having recourfe to her; | 
anfwer, that it is very difficult to conceive, 


. how acreated fubftance, that is immaterial, 


can, by a phyfical power or action move a 
body ; the agent having no impenetrable 
part, wherewith to impel the corporeal mo- 
bile. I know, that God, who is an imma- 
terial fpirit, ought to be acknowledged the 
primary caufe of motion in matter, becaufe 
(as we may juftly with Monfieur Des Cartes 
infer) motion not belonging to corporeal 
fubftance, as fuch, this muft owe that to an 
incorporeal one. But then, I confider, that 
there is that infinite diftance between the in- 
comprehenfible Creator, and the leaft imper- 


_ feé& order of his creatures, that we-ought to 


be very cautious, how we make parallels be- 
tween him and them, and draw inferences 
from his power and manner of aéting to 
theirs; fince he, for inftance, can imme- 
diately act ypon human fouls, as having crea- 
ted them, but they are not able fo to act 
upon another. And I think it the more diffi- 
cult to conceive and admit, that, if nature 
be an incorporeal fubftance, fhe fhould be the 
greater mover of the mundane matter, be- 
caufe we fee, that, in a human body, the 


‘rational foul, (which the fchool-philofophers 


affert to be.an immaterial fpirit) though vi- 
tally united to it, can only determine the mo- 
tion of fome of the parts, but not give mo- 
tion to any, or fo much as regulate it in moft, 
And if nature be faid to move bodies in an- 
other than a phyfical way, I doubt, whether 
the fuppofition of fuch a principle will be of 
much ufe to phyfiologers in explicating phe- 
nomena ; fince | fhall fcarce think him an in- 
quifitive or a judicious doctor,who fhould ima- 
gine, that he explains, that it gives an intel- 
ligible and particular account of the afto- 
nifhing fymptoms of thofe ftrange difeafes, 
that divers very learned and fober phyficians 
impute to witchcraft, when he me that 
thofe ftrange diftortions and convulfive mo- 
tions, for inftance, and other prodigious ef- 
feéts, were produced by a wicked immaterial 


3 


fpirit, called a devil. But having to this 
purpofe faid more in another paper, which 
you may command the fight of, I fhall nor 
trouble you with it here, 

Tue paft diicourfe oppofes their opinion, 
who affert nature to be an immaterial crea- 
ture; but becaufe it is thought, that a greater 
number of philofophers, at leaft among the 
moderns, take her to be corporeal, I fhall 
now addrefs my difcourfe to their hypothe- 
fis. And though I might objet, that, if 
nature be a body, it may be demanded, how 
fhe can produce, in men, rational fouls, chat 
are immaterial beings, and not capable to be 
produced by any fubtiliation or other change 
of matter whatfoever? yet, waving this ob- 

jection, I fhall firft demand, whether thofe, 
I reafon with, believe nature, though cor- 
poreal, to act knowingly, #, e, with confci- 
oufnefs of what fhe does, and for pre-de- 
figned ends; or elfe to be blindly and necef- 
farily moved and direéted by a fuperior agent, 
endowed with (what fhe wants) an excellent 
underftanding ; and then I fhall reprefent a 
few things, appliable to fome one or other 
of the two aniwers, that may be made, and 
fome to both. 

Anp firft, the Cartefians would afk, how, 
if nature be a corporeal fubftance, we can 


‘ conceive her capable of thinking ? and, which 


is more, of being a moft wife and provident 
director of all the motions, that are made in 
the corporeal world ? 

SECONDLY, a philofophizer may juftly afk, 
how a corporeal being can fo pervade, and, 
as it were, com-penctrate the univerfe, as to 
be intimately prefent with all its minute 
parts, whereof yet it 1s faid to be the prin- 
ciple of motion ? | 

Turrpiy, he may alfo demand, whence 
nature, being a material fubftance, comes 
itfelf to have motion, whereof it is faid to 
be the principle? fince motion does not be- 
long to matter in itfelf, and a body is as truly 


*a body, when it refts, as when it moves. And 


if it be anfwered, that the firft caufe, that is, 
God, did at firft put it into motion; I re- 
ply, that the fame caufe may, at leaft as pro- 
bably, be fuppofed to have put the unquef- 
tioned mundane matter into motion, without 
the intervention of another corporeal being, 
in whofe conception, (7. ¢ as it is matter) 
motion is not involved. 

FourtHiy, it may likewifely be afked, 
how the laws of motion come to be obfer- 
ved or maintained by a corporeal being ? 
which, as merely fuch, is either uncapable 
of underftanding them, or of aéting with 
refpect to them, or at leaft is not neceffarily 
endowed with any knowledge of them, .or 
power to conform to them, and ta make all 
the parts of the unqueftioned mundane mat- 
ter to do fo too. , 

Firtuty, and Ido not fee, how the ta- 
king in fuch an unintelligent and undefigning 
principle will free our underftandings from 
great difficulties, when we come to explicate 
the phaznomena of bodies: for, as is elfe- 
where noted, if nature be a bodily creature, 

and 
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and atts neceflarily, and (if I may fo fpeak) 
fatally, I fee no caufe to look upon it but as 
a kind of engine; and the difficulty may be 
as great to conceive, how all the feveral parts 
of this fuppofed engine, called nature, are 
themfelves framed and moved by the great 
Author of things, and how they act upon 
one another, as well as upon the undoubted 
mundane bodies; as it isto conceive, how, 
in the world itlelf, which is manifeftly an 
admirably contrived automaton, the phz- 
nomena may, by the fame Author, (who 
was able to endow bodies themielves with 
active power, as well as he could, on other 
fcores, make them caufes) be produced by 
virtue, and, in confequence of the primitive 
conftruction and motions, that he gave it 
(and ftill maintains in it) without. the inter- 
vention of fuch a thing, as they call nature : 
for this, as well as the world, being a cor- 
poreal creature, we cannot conceive, that 
either of them aét otherwife, than mechani- 
cally. And it feems very fuitable to the Di- 
vine Witdom, that is fo excellently difplayed 
in the fabrick- and conduct of the univerfe, 
to employ in the world, already framed and 
compleated, the feweft and moft fimple 
means, by which the phenomena, defigned 
to be exhibited in the world, could be pro- 
duced. Nor need we be much moved by 
hearing fome naturifts fay, that nature, 
though not an incorporeal being, is of an 
order fuperior to mere matter; as divers of 
the fchoolmen teach the things, they call 
material forms to be: for whe can clearly 
conceive an order or kind of beings, that 
fhall be real fubftances, and yet neither cor- 
poreal nor immaterial? Nor do I fee, how 
the fuppofition of this unintelligible, or at 
leaft unintelligent being,: though we fhould 
grant it to have a kind of life or foul, will 
much affift us to explicate the phaznomena ; 
as if a man be acquainted with the conftruc- 
tion of mills, he may as well conceive, how 
corn is ground by a mill driven by the wind 
or by a ftream of water, which are brute 
and fenfelefs beings, as he can by knowing, 
that it is kept at work by a horfe, who, 
though an animated being, acts in our cafe 
but asa part of an engine, that is determt- 
ned to go round, and who does neither intend 
to grind the corn, nor know, that he grinds 
it. 

Anp in this place (though perhaps not 
the very fitteft) I may queftion, with what 
congruity to their mafter’s doétrine, the 
fchool-philofophers teach, that nature is the 
principle of motion in all the bodies, they 
call natural. For, not to urge, that thole 
great maffes of fublunary matter, to which 
they give the name of elements, and the 
mixed bodies, that confift of them, are, by 
divers learned men, faid to be moved to or 
from the centre of the earth, by diftinét in- 
ternal principles, which they call gravity in 
the earth and water, and levity in the fire 
and air; and that there is afcribed alfo to 
every compounded body, that quality of the 
two, which belongs to the element, that pre- 
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dominates in it: not to urge this, I fay, 
confider, that the cceleftial part of the world 
does fo far exceed the fub-coeleftial in vaft- 
nefs, that there is fcarce any comparifon be- 
tween them; and yer the generality of the 
Peripateticks, after Arifotie, tells us, that 
the coeleftial globes of light, and the vaft 
orbs they fuppofe them to be fixed in, are 
moved from weft to eaft by the intelligences, 
that is, rational and feparate beings, without 
whofe condu@t, they prefume, that the mo- 
tions of the heavens could not be fo regular 
and durable, as we tee they are: fo that, in 
that part of the univerfe, which is incompa- 
rably vafter than the fublunary 1s, intelli- 
gences being the caufes of motion, there is 
no recourfe to be had to nature, as the true 
and internal principle of it. 

Awp here it may not, perhaps, be impro- 
per to declare fomewhat more fully a point 
already touched upon; namely, that, if to 
know what is the general efficient caufe of 
motion, can much contribute to the explica- 
tion of particular phenomena, the hypo- 
thefis of thofe naturfts, I now reafon with, 
will have no confiderable advantage, if any 
at all, of ours; which derives them from the 
primitive impulfe given by God to matter, 
and from the mechanical affections of the 
greater and leffer portions of it. For it is all 
one to him, that would declare by what par- 
ticular motion, as fwift, flow, uniform, ac- 
celerated, dire€t, circular, parabolical, &c. 
this or that phenomenon 1s produced’, to 
know, whether the motions of the parts of 
matter were originally impreffed.on them by 
nature, or immediately by God ; unlefs it be, 
that he, being of infinitely perfect know- 
ledge, may be, more probably than a crea- 
ture, fuppofed to have at firft produced in 
matter motions beft accommodated to the 
phzenomena, that were to be exhibited to the 
world. Nor do IJ fee fufficient caufe to grant, 
that nature herfelf (whatever fhe be) pro- 
duces any motion de nove, but only, that fhe 
transfers and regulates that, which was com- 
municated to matter at the beginning of 
things; (as we formerly noted, that in the 
human body, the rational foul or mind has 
no power to make new motions, but only te 
direct thofe of the {pirits and of the groffer or- 
gans and inftruments of voluntary motion.) 
For, befides that many of the modern na- 
turalifts approve of the Cartefian opinion, 
that the fame quantity of motion is always 
preferved in the whole mafs of the mundane 
matter, that was communicated to it at firft, 
though it be perpetually transferring it from 
one part to another; befides this, I fay,-I 
confider, that, if nature produces in thefe 
and thofe bodies motion, that were never 
before in beings; (unlefs much motion be 
annihilated, which is a thing as yet unpro- 
ved) the quantity of motion in the univerfe 
muft have for fome’ thoufands of years per- 
petually increafed, and muft continue to do 
fo; which is a conceffion, that would much 
diforder the whole theory of local motion, 
and much perplex DN a inftead . of 


fe affifting 


417 


418 


A Free INouiry into the 


affiftine them, in explicating the phzno- 
mena of bodies. : 

Anp as for the effects of local motion in 
the parts of the univerfal matter, which ef- 
kts make a great part of the phenomena 
of the world; after what I have formerly 
declared, you will not wonder to hear me 
confefs, that, to me, the fuppofition of na- 
ture, whether men will have her an imma- 
terial or corporeal fubftance, and either with- 
out knowledge or elfe endowed with under- 
ftanding, doth not feem abfolutely neceflary, 
nor perhaps very ufeful, to make us compre- 
hend, how they are produced. The bodies 
of animals are divers of them little lefs cu- 
rioufly framed than men’s, and moft of them 
more exquifitely, than, for aught we know, 
the great inanimate mafs of the corporeal 
world is; and yet, in the judgment of no 
mean naturalifts, fome of the mechanical 
philofophers, that deny cogitation, and even 
fenfe properly fo called, to beafts, do, at 
leaft as intelligibly and plaufibly, as thofe, 
that afcribe to them fouls endowed with fuch 
faculiies, as make them f{carce more than gra- 
dually different from human ones, explicate 
the phenomena, that are obferved in them. 
And I know not, whether I may on this oc- 
cafion add, that the Peripateticks themfelves, 
efpecially the moderns, teach fome things, 
whence one may argue, that the neceffity of 
recurring to nature does not reach to fo many 
things by far, as is by them fuppofed. For 
the efformation (or framing) of the bodies 
of plants and animals, which are, by great 
odds, the fineft pieces of workmanfhip to be 
met with among bodies, is afcribed not im- 
mediately to nature, but to the foul icfelf, 
which they will have to be the author of the 
organization of the body, and therefore call 
it the architect of its own manfion; which, 
they fay, that it frames by an innate power 
and {kill, that fome call plaftick, and to 
which others give other names. And unto 
the fame foul, operating by her feveral func- 
tions, they attribute the concoction of ali- 
ments, the expulfion of excrements, the pro- 
duétion of milk, femen, &c, the appetitive, 
loco-motive, and .I know not how many 
other faculties, afcribed to living bodies. 
And, even in many inanimate ones, the no- 
bleft properties and operations are, by the 
{fame {chool-philofophers, attributed to what 
they call their fubftantial forms; fince from 
thefe they derive the wondertul properties of 


the load-ftone, the attractive faculty of am-. 


ber and other eleétricks, and the medical 
virtues of gems and other mineral bodies, 
whether confiftent or fluid. 

Bur not to infift on this argument, becaufe 
it is but ad hominem, (as they fpeak) if we 
confider the thing itfelf, by a free examen of 
the pretended explanations, that the vulgar 
philofophers are wont, by recurring to na- 
ture, to give of the phenomend of the uni- 
verfe; we fhall not eafily look on thofe ac- 
counts, as meriting the name of explications, 
For to explicate a phenomenon, it is not 
enough to afcribe it to one general efficient, 
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but we mutt intelligibly thew the particular 
manner, how that general caufe produces the 
propofed effect. He muft be a very duil 
inquirer, who, demanding an account of the 
phenomena of a watch, fhall reft {atisfied 
with being told, that it is an engine made by 
a watch-maker; though nothing be thereby 
declared of the ftruéture and co-aptation of 
the fpring, wheels, balance, and other parts 
of the engine, and the manner, how they 
act on one another, fo as to co-operate to 
make the needle point out the true hour of 
the day. And (to improve to my prefent pur- 
pofe an example formerly touched upon) as he, 
that knows the ftructure and other mechanical 
affections of a watch, will be able by them 
to explicate the phenomena of it, without 
{uppofing, that it has a foul or life to be the 
internal principle of its motions or opera- 
tions; fo he, that does not underftand the 
mechanifm of a watch, will never be enabled 
to give a rational account of the operations 
of it, by fuppofing, as thole of Chua did, 
when the Jefuits frit brought watches thi- 
ther, that a watch is an European animal, 
or living body, and endowed with a foul. 
This comparifon feems not ill to befit the 
occafion of propounding it; but to fecond 
it by another, that is more purely phyfical, 
when a perfon, unacquainted with the mathe- 
maticks, admires to fee, that the fun rifes 
and fets in winter in fome parts of the hori- 
zon, and in fummer in others, diftant enough 
from them ; that the day, in the former fea- 
fon, is, by odds fhorter, than in the latter, 
and fometimes (as fome days before the 
middle of Marck and of September) the days 
are equal to the night; that the moon is 
fometimes feen in conjunction with the fun, 
and fometimes in oppofition to him ; and, 
between thofe two ftates, 1s every day va- 
rioufly illuminated ; and that fometimes one 
of thofe planets, and fometimes another fuf- 
fers an eclipte ; this perfon, I fay, will be 
much affifted to underiftand, how thefe things 
are brought to pafs, if he be taught the 
clear mathematical elernents of aftronomy : 
but if he be of a temper to reject thefe ex- 
plications, as too defective, it is not like, 
that it will fatisfy him, to tell him after 
Ariftotle and the fchoolmen, that the orbs 
of the fun and moon, and other cceleftial 
{fpheres, are moved by angels or intelligences ; 
fince to refer him to fuch general and unde- 
termined caufes, will little, or not at, all, 
afift him to underftand, how the recited 
phenomena are produced, 

Ir it be here objected, that thefe examples 
are drawn from factitious, not from merely 
phyfical bodies, I fhall return this brief an- 
fwer, and defire, that it be applied not only 
to the two frefhly mentioned examples, but 
to all of the like kind, that may be met with 
in this whole treatife, (near the beginning of 
which, had I remembered it, fomcthing to 
to the fame purpofe fhould have had place.) 
I fay then in fhort, that divers of the in- 
ftances we are fpeaking of are intended but 


for illuftrations ; and that others may be ufe- 
ful 
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ful inftances, if they fhould be no more than 
analogous ones: fince examples, drawn from 
artificial bodies and things, may have both 
the advantage of being more clearly con- 
ceived by ordinary underftandings, and that 
of being lefs obnoxious to be queftioned in 
that particular, in which the comparifon or 
correfpondence confifts, And I the lefs fcruple 
to employ fuch examples, becaufe Arifotle 
himfelf, and fome of his more learned fol- 
lowers, make ufe of divers comparifons, 
drawii from the figures and other accidents 
of artificial things, to give an account of 
phyfical fubjeéts,, and even of the genera- 
tion, corruption, and forms of natural bo- 
cies. 

Tuis advertifement premifed, I purfue the 
difcourfe it interrupted, by adding, that thus 
we fee that confirmed, which was formerly 
obferved ; namely, that though mechanical 
principles could not be fatisfactorily employed 
for explaining the phenomena of our world; 
we muft not therefore neceffarily recur to, 
' and acquiefce in that principle, that men call 
nature, fince neither will that intelligibly ex-. 
plain them; but in that cafe, we fhould in- 
genuoufly confefs, that we are yet at a lofs, 
how they are performed; and that this igno- 
rance proceeds, rather from the natural im- 
perfection of our underftandings, than from 
our not preferring nature (in the vulgar no- 
tion of it) to the mechanical principles, in 
the explication of the phznomena of the 
univerfe. For whereas Monfieur Des Cartes, 
and other acute men, confidently teach, that 
there are fcarce any of thefe phenomena, that 
have been truly and intelligibly deduced from 
the principles peculiar to the Ariftotelians 
and {chool-philofophers ; it will fcarce be de- 
nied by any, that. is acquaifited with phyfico- 
mathematical difciplines, fuch as opticks, 
aftronomy, hydroftaticks, and mechanicks, 
more ftrictly fo called, but that very many 
effects (whereof fome have been handled in 
this prefent tract) are clearly explicable by 
mechanical principles; which, for that rea- 
fon, Ariftotle himfelf often employs: in his 
Quaeftiones Mechanica, and elfewhere : fo that, 
if becaufe the Corpufcularian principles can- 
not be fatistactorily made ufe of to account 


for all, that happens among things corporeal, . 


we muft refule to acquiefce in them; it is 
but juft, that, fince a recourfe to what is 


called nature is yet more dark and infuficient, . 


at leaft, we muft reject as well the latter as 
the former hypothefis, and endeavour to find 
fome other preferable to both. 

Anp now, if it be demanded, what bene- 


fit may redound to a reader from the expli-: 


cations given in the foregoing feventh fec- 
tion ? and in general, from the troublefome, 
as well as free inquiry, whereof they make a 
cenfiderable part? I fhall anfwer, that I am 
not quite out of hope, that the things hi- 
therto difcourfed may do fome fervices both 
to natural philofophy and to religion. 

Anp as to the firft of thefe; this traét 
may be of ufe to the cultivators of that 
icience, by diffuading them from employing 


often, and without great need, in their phi- 
lofophical difcourfes and writings, a term, 
(I mean nature) which, by reafon of its 
great ambiguity, and the little or no care, 
which thofe, that ufe it, are wont to take, to 
diftinguifh its different acceptions, occafions 
both a great deal of darknefs and confufed- 
nefs in what men fay and write about things 
corporeal ; and a multitude of controverfies, 
wherein really men do but wrangle about 
words, whil{ft they think they difpute of 
things; and perhaps would not differ at all, 
if they had the fkill or luck to exprefs them- 
felves clearly. Befides which fervice, the 
paft difcourfe may do this other, to wean 
many from the fond conceit they cherifh, that 
they underftand or explicate a corporeal fub- 
ject or a phenomenon, when they afcribe it 
to nature; for to do that, one needs not be a 
philofopher, fince a country fwain may eafily 
do the fame thing. 

On this occafion, I muft not forbear to 
take notice, that the unfkilful ufe of terms 
of far lefs extent and importance, and alfo 
lefs ambiguous, than the word nature is, has 
been, and ftill is, no fmall impediment to 
the progrefs of found philofophy. For not 
only the greateft part both of phyficians 
(though otherwife learned men) and of chy- 
mifts ; but the generality of phyfiologers 
too, have thought, that they have done their 
part, though not on all occafions, yet on 
very many, when they have referred an ef- 
feé&t or a phzenomenon to fome fuch things as 
thofe, that are prefumed to be real qualities ; 
or are by fome ftiled natural powers, or are 
by others, by a more comprehenfive and 
more ufual name, (which therefore here 
chiefly employ) called faculties ; for each of 
which they are wont to form a name, fit for 
their purpofe; though they do not intelligi- 
bly declare, what this faculty is, and in what 
manner the operations they afcribe to it, are 
performed by it. ‘Thus the attractive faculty 
a{cribed to a man, that is enabled by nature’s 
(prefumed) abhorrence of a vacuum, to fuck 
up drink through a ftraw or pipe, has been 
for many ages acquiefced in, as the true 
caufe of ‘the afcenfion of that liquor in fuc- 
tion ; of which neverthelefs the modern phi- 
lofophers, that have flighted explications de- 
rived merely from faculties, have affigned 
(as has been already declared) intelligibly, 
and even mechanical caufes. The power, 
that a load-ftone has with one pole to attract 
(as they fpeak) the northern point of the 
mariner’s needle, and with the other to drive 
it away, is looked upon as one of the nobleft 


and moft proper faculties of that admirable ' 


ftone. And yet Ielfewhere fhew, how in a 
very {mall, indeed, but true and natural 
magnet, I have, by a bare, and fometimes 
invifible change of texture, given that ex- 
treme of the magnet, that before drew the 
fouthern point of the needle, the power to 
draw the northern, and to the oppofite ex- 
treme, the power to drive it away ; fo much 
does even this wonderful attractive faculty, 
as it is called, depend upon the mechanical 
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ftructure of the mineral, and its relation to 
other bocics, among which 1t 1s placed, efpe- 
cially the globe of che earth, and its magne- 
tical effluvia. 

But becaufe in another paper I purpofe- 
ly difcourfe of what naturifts call faculaes, I 
fhall here content mytfelf to notc in general, 
that the term faculty may, indeed, be allowed 
of, if it be applied as a compendious form 
of fpeech, but not as denoting a real and di- 
{tinct agent; fince in reality the power or fa- 
culty of a thing is (at leatt) oftentimes but 
the matter of it, made operative by fome of 
its mechanical modifications; [I fay fome, 
becaufe the complex of all makes up its par- 
ticular nature.} And with how little fcruple 
foever men commonly fpeak of faculties, as 
fuppofing them to be diftinét and aétive 
principles; yet this condition does not necef- 
farily belong to them: for fometimes, if not 
frequently, the effect of what is reputed a 
natural power or faculty, is produced by the 
texture, figure, and, in a word, mechanical 
difpofition of the agent, whereby it deter- 
mines the action of a remoter agent to the 
produced effect. Thus ina clock, to make 
the balance vibrate, to point at the hour, 
to make, at fet times, the hammer ftrike 
upon the bell, are but different effects of the 
weight or fpring, that fets amd keeps the 
engine in motion. And fo a key may either 
acquire or lofe its pawer of opening a door, 
(which, perhaps, fome fchoolmen would call 
its aperitive faculty) by a change, not made 
in itfelf, but in the locks it is applied to, or 
in the motion of the hand, that manages it. 
And left it fhould be objected, that thefe 
inftances are taken wholly from artificial bo- 
dies, I fhall add, that when a clear piece of 
native chryftal has obtained, as it often does, 
a good prifmatical fhape, and is, in a due 
pofition, expofed to the fun-beams, its figu- 
ration, by enabling it to refract and reflect 
thofe beams after a certain manner, gives it 
a colorific faculty, whereby it is enabled to 
exhibit that wonderful and pleafing variety 
of colours, that emulate, if not furpafs thofe 
of the Rain-bow. And fo in a concave me- 
talline looking-glafs, though there feem to 
be many diftinct faculties, fuch as that of re- 
flecting, inverting, magnifying divers objects, 
and melting, burning, €@¢. feveral bodies ; 
yet all thefe powers are but the genuine con- 
fequences of the figure, capacity and {mooth- 
nels, which are mechanical affections of the 
matter of the fpeculum. And indeed, if I 
judge aright, (though what I am going to 
fay will feem a paradox,) yet many qualities of 
very many bodies are but lafting dzfpofitions to 
be thus or thus wrought upon by the action of 
external agents, and alfo (perchance) to mo- 
dify that action ; as we fee, that the power 
of making an eccho, that is obferved in di- 
vers hollow places, 1s nothing but the me- 
chanical difpofition their figure and refift- 
ance gives them to reflect a found. And, to 
refume the lately mentioned inftance .of a 
key, we may add, that, by bare pofition, 
either end of it,, efpecially if the key be long, 


may be made to acquire or lofe a tranfient 
magnetic faculty from the effluvia of that 
great magnet, the earth ; and that alfo the 
fame key may, in a few moments, acquire a 
durable magnetifm, by a mechanical change 
received from the loadftone, as is known to 
thofe, that are any thing verfed in the philo- 
fophy of that wonderful mineral, 

Anp to me it feems likely, that one main 
reafon, why learned men have afcribed fuch 
inherent and active powers, as they call fas 
culties, to fo many bodies, is, becaufe that 
not being converfant enough with natural 
and artificial things, they did not duly per- 
pend, how great a difference there may be 
between a body confidered abfolutely, or by 
itfelf, and the fame body confidered in fuch 
circumftances, as it may be found in. For 
in fome cafes a phylical body may have 
ftrange things juftly afcribed to it, though 
not as it is fuch a body confidered fimply, 
or unaffociated with other bodies ; but as it 
1s placed among congruous ones, and makes 
the principal or moft operative part of a com. 
pounded body, or of the complex of bodies 
it is joined with, and which are of fuch de- 
terminate ftructures, as are convenient for 
the phenomena to be exhibited. This may 
be analogically feen in what happens to a 
{pring ; for if, being bent, it is held in one’s 
hand, or crouded into a box, it is but a fim- 
ple thing, that does only, by its expanfive 
endeavour, ftrive to remove the bodies, that 
keep it compreffed : but in a curious watch, 
it may, by virtue of the ftructure of that en- 
gine, become the principle of I know not 
how many differing, and perhaps contrary, 
motions among the parts of it, and of 
many notable phawnomena and effects exhi- 
bited or produced thereby. This reflection 
may perhaps be improved, if I here add, 
that, in many bodies, a fluid fubftance, de- 
termined to convenient motions, may be 
equivalent to an internal {pring, efpecially 
if it be affifted by friendly external agents, 
This may be illuftrated by confidering, that 
if one, that plays fkilfully on a flute, blow 
out of his mouth into the open air, he will 
but turn it into a vapid aerial ftream; but 
if this wind duly pafs into the inftrument, 
and be modified there by the mufician’s fin- 
gers and flcill, the fimple ftream of air may 
be formed into very various and melodious 
tunes. Thus gunpowder artificially tempered, 
though, if it be fired in the open air, it will 
give only a rude and fudden flafh, that pre- 
{ently vanifhes ; yet, if it be fkilfully difpofed 
of in rockets and: other well-contrived inftru- 
ments, and then kindled, it will exhibit a 
great and pleafing variety of fhining bodies 
and phzenomena, that are juftly admired in 
the bef fort of artificial fire-works, A phy- 
fical inftance alfo, in favour of our analogical 
or vicarious fprings (if I may fo call them,) 
is afforded me by the bulbs of. onions, and 
the roots of aloes, commonly called femper- 
vive, and fome other vegetables, which in 
the {pring being expofed to the air, the juices 
and ‘fpirits contained in them, will be fo 

agitated 
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agitated by thé warmth of that feafon, and fo 
modified by the particular ftruéture of the 
more firm parts, that, though neither earth 
nor rain co-operate; they will fhoot forth 
ereen ftalks or leaves for many weeks toge- 
ther, as if they were planted in a good {foil ; 
(though the matter of thefe green productions 
be furnifhed by the radical parts themfelves, 
as, may be argued both from the manifeft di- 
minution of the bulb in bignefs; and the 
Great and gradual decrement in weight, that 
I obferved in making experiments of this 
kind. And fo alfo the air, which is an ex- 
ternal fluid; concurring with the juices and 
fpirits of divers infects and other cold animals, 
may both be put into motion, and have thac 
motion fo determined by their organization, 
as to recover in the {pring or fummer, as it 
were, a new life, after they have lain move- 
lefs and like dead things, all the winter ; as 
we fee in flies, that, in a hotair, quickly re- 
cover motion and fenfe, after having loft 
both, for perhaps many months. And the like 
change may be far more fuddenly obferved in 
them, in the warmer feafons of the air, when 
the air is drawn from them by the pneumatic 
pump, and afterwards permitted to enliven 
them again, And to give another inftance, 
that may poffibly pleafe better, (becaufe, as 
it is purely phyfical, fo it 1s fimple and very 
confpicuous,) though that, which the fwn- 
beams are wont primarily to produce be but 
light; and perhaps, heat; yet falling in a due 
manner upon a rorid cloud, they form there 
the figure of a‘vaft bow, and, being varioufly, 
reflected and, refracted, adorn it with the 
feveral colours men admire in the rain- 
bow. L 

Bur I muft not farther profecute an oh; 
fervation, that I mentioned but occafionally, 
as an inftance, whereby to fhew, that the ad: 
vancement of folid philofophy may be much 
hindered by men’s cuftom of affigning, as 
true caufes of phyfical effects, imaginary 
things or perhaps arbitrary names; among 
which none feems to have had a more male- 
volent influence upon phyfiology, than the 
term nature, none having been fo frequently 
and confidently ufed, or employed to fo ma- 
ny differing purpofes, And therefore, though 
I would not totally forbid the ufe of the word 
nature, nor of expreffions of kin to it, in popu- 
lar difcourfes, or even in fome philofophical 
ones, where accuratenefs is not required, or 
ambiguity is prevented by the context ; nor 
(to difpatch) where it may be employed as a 
compendious form of fpeech, without danger 
to truth, or prejudice to found philofophy, 
(in which cafes I myfelf forbear not the ufe 
of it;) yet, I hope, our free inquiry may 
(fomewhat at leaft,) condtce to the more 


fkilful indagation and happy difcovery of 
phyfical truths, if it can perfwade men to 
make ufe lefs frequently; and with more cir- 
cumf{pection, of fo ambiguous, and fo often 
abufed; a term as nature ; and ceafe to pre 
fume, that a man has well performed the part 
of a true phyfiologer; till he have circum- 
ftantially or particularly deduced the phzno- 
menon he confiders, by intelligible ways, 
from intelligible principles: which he will 
be conftantly put in mind of doing; or dif: 
cover, that he hath not done it; if; by for- 
bearing general and ambiguous terms and 
wotds, he endeavours to explain things by 
expreflions, that are clear to all attentive rea 
ders furnified with an ordinary meafure of 
underftanding and reafon; And this perfpi- 
euotis way of philofophizing fhould be not a 
little recommended to ingenious men, by the 
valuable difcoveries, which thofe, that have 
employed it, in their refearches and expli- 
cations of difficult things, have in this inquifi- 
tive age happily made, not only about the vari- 
ous phaznomena commonly referred to the fuga 
vacul, but in the hydroftatics, optics, ana- 
tomy, botanics, and divers other parts of real 
learning, that I cannot now ftay to enume- 
rate, And thus much it may poffibly be 
fufficient to have faid about the fervice our 
do¢trine may do natural philofophy. 

As for religion, if what I have formerly 
faid in favour of it be duly confidered and 
applied, the paft difcourfe will not appear 
unfriendly, nor perhaps ufelefs, to it. And 
therefore, if I do here abridge what I have, 
there faid, and add to it fome confiderations, 
that were fit to be referved for this place; I 
hope the doétrine we have propofed may 
appear fit to do it a threefold ‘fervice. 

. I. Anp in the firft place, our doétrine 
may keep many, that were wont, or are in- 
clined, to have an exceffive veneration for 
what they call nature, from running, or be- 
ing feduced, into thofe extravagant and’ fa- 
crilegious errors, that have been upon plau- 
fible pretences embraced not only by many of 
the old heathen philofophers, but by divers 
modern profeffors of Chriftianity, who have 
of late revived, under new names and drefies, 
the impious errors of the Gentiles. This I 
venture to fay, becaufe many of the heathen 
writers, as hath been fhewn in the fourth fec- 
tion, ackhowledged indeed a God (as thefe 
alfo own they do,) but meant fuch a God,. as 
they often too little difcriminated from mat- 
ter, and even from the (a) world, and as is 
very differing from the true one ddored by 
Chriftians.and Jews: for ours is a God, firft, 
infinitely perfect ; and then fecondly, by.con< 
fequence, both incorporeal and too excellent 
to be fo united to matter, as to animate it like 


(2) Thus the Stoicks, in Zaertivs, defcribe the world thus, Mundus eff, qui conftat ex calo & terra; atque ex illorum 
naturis ; five, qui conflat ex dits &F hominibys, iifque rebus, que horum gratia condite funt, And of Chry/ppus, one of 
the patriarchs of that fect, the fame} hiftorian in the fame book fays, Purifimum dixit ac liguidifimum aibera, quem 


etiam primum afferunt Stoici effe deum, fenfibiliter veluti infufum effe per ea, que funt in aere, per cunédas an 
arbores, per terram autem ipfam [ecundum halitum, To which agrees not only that noted paflage of Virgil, Principio 
but another, which I fomewhat wonder learned men fhould read wich no more reflexion ; fince 
he there-gives the fky the yery title of the high God : Tum pater omnipotens feecundis imbribus ether, Bec. 
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the heathen’s mundane foul ; or to become to 
any body a foul properly fo called; and 
thirdly, uncapable of being divided, and 
having either human fouls or other beings, 
as it were, torn or carved out, or otherwife 
feparated from him, fo asto be truly parts or 
portions of his own {ubftance. 

(4) Whereas, the idolaters and infidels I 
{peak of conceived, under the name of God, 
a being, about which they dogmatically en- 
tertained conceptions, which, though diffe- 
rent from one another; are much more fo 
from the truth, 

For firft, moft of them thought their God 
to be purely corporeal, as, befides what Dio- 
Senes basis and others relate, I remember 
Origen doth in feveral places affirm. If you 


(c) Prep. Will believe (c) Hu/ebius, the antient gyp- 
1. iii, c.4.tian theologers not only affirmed the fun, 


{d) De 


moon and ftars to the Gods, but denied in- 
corporeal fubftances, or invifible natures, to 
have framed the world, but only the fun, 
that is difcoverable to our eyes. And this 
corporiety of God feems manifeftly to be the 
opinion of Mr. Hobdes arid his genuine difci- 
ples, to divers of whofe principles and dogmata 
it is as congruous, as it is repugnant to reli- 
gion. But fecondly, there are others, that 
allowed a foul of the world, which was a ra- 
tional and provident being, together with the 
corporeal part of the univerfe, efpecially hea- 
ven, (which, I remember, r#fotle himfelf 
ftyles a (d) divine body, (or, as fome ren- 


Colo Iii his expreffions, the body of God :) but with- 


€. 2. 


De Civit. moremus, 


al, they held, that this being did properly 
inform this great mafs of the univerfe, and fo 
was, indeed, a mundane foul. And though 
fome of our late infidels (formerly pointed at 
in this treatife,) pretend to be great difco- 
verers of new light in this affairs yet, as far 
as I am informed of their doGtrine, it has 
much affinity with, and is little or not at all 
better than that, which 1 formerly noted out 
of Laffantius to have been afferted by the 
Stoicks, and the doctrine, which is exprefled 
by Maximus (a Pagan) to St. Aufirn, Equz- 
dem unicum effe deum fummum atqué magnifi- 
cum, quis tam demens, tam mente captus, ut 
neget effe certifimum ? Hujus nos virtutes per 
mundanum. opus diffufas multis vocabulis invo- 
Camus, quoniam nomen ejus cunGi proprium ig¢ 
Or by that famous and learned 


Dei l. vii. Roman, Varro, who is cited by St. Ayftin, 
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Zenonis, 
De Viris 
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to have faid, Deum fe arbitrart animam mundz, 
ES hunte ipfum mundum effe deum : fed ficut bo- 
minem fapientem, cum fit ex animo €S corpore, 
tamen ab animo dicimus fapientem , ita mun- 
dum deum dici ab animo, cum fit ex animo (SF 
corpore. 


Tue doétrine, by us propofed, may, it is 
hoped, much conduce to juftify fome re- 
markable ‘proceedings of divine providence 
againi{t thofe cavillers, that boldly cenfure it, 
upon the account of fome things, that they 
judge to be phyfical irregularities, (for moral 
ones concern not this difcourfe,) fuch as 
monfters, eartliquakes, floods, eruptions of 
volcanos, famines, &%c. For, according to 
our doétrine, 

1. Gop is a moft free agent, and created 
the world, not out of neceffity, but volun- 
tarily, having framed it, as he pleafed. and 
thought fit, at the beginning of things, when 
‘there was no fubftance but himfelf, and con-+ 
fequently no creature, to which he could be 
obliged, or by which he could be limited. . 

If. Gop having an underftanding infinitely 
fuperior to that of mai, in extent, clearnefs, 
and other excellencies, he may rationally be 
fuppofed to have framed fo great and admi- 
rable an automaton as the world, and the 
fubordinate engines comprized in it, for feve- 
ral ends and purpofes, fome of them relating 
chiefly to his corporeal, and other to his ra- 
tional creatures; of which ends he hath 
vouchfafed to make fome difcoverable by our 
dim reafon, but others are probably not to 
be penetrated by it, but lie concealed in tha 
deep aby{s of his unfathomable wifdom. 

Ill. Ir feems not incovigruous to conceive, 
that this moft excellent and glorious being 
thought fit to order things fo; that both his 
works and aétions might bear fome fignatures, 
and, asit were, badges of his attributes, and 
efpecially to ftamp upon his corporeal works 
fome tokens or impreffes, difcernible by hu- 
man intellects, of his divine wifdom ; an at- 
tribute, that may advantageoufly difclofe itfelf 
t® us men, by producing a vaft multitude of 
things, from as few, and as fimple, princi- 
ples, and m as uniform a way, as, with con- 
gruity to his other attributes, is poffible. 

. TV. Accorpinc to this firppofition, it 
feems, that it became the divine agthor of the 
univerfe to give it fuch a ftru@tare, and fuch 
powers, aad to eftablifh among its parts fuch 
general and corftant laws, as beft fuited with 
his purpofes in (creating the world ; and to 
give thefe catholic laws, and particular parts 
or bodies, futh fubordinations to one ano- 
ther, and fuch references to the original fabric 
of the grand fyftem of the world, that, on 
ali particular ocdafions, the welfare of inferior 
oP private porfions of it, fhould be’ only fo 
fat provided fori as their welfate is confittent 
with the genetal laws fettled-by'God in the 
univerfé, and with! fuch of thofe ends, that 
he’ propofed to himfelf in framing it, as are 


(&) The error here rejeted, was the opinion of many of the heathen philafophers, and partisularly of the Stoical 
% In Vita S65 of whofe author * Laertius fays, De divina fubflantia Zeno ait mundum totum atquecelum, And feveral ethnic 
philofophers, even after the light of the gofpel began to fhine in the world, adopted the argument ofthe elder Spoicks, 
who inferred thé world to be aniniated and xational from the nature of thé hninah foul, which they thonghra portion 
Phil, Lyi. oF the intelligent part of the world, chat {one 6F them corifstinded with the defty. For the Stoicks (in ‘Laertius) af- 


Mundum effe animale &9 rationale & unimdtum (eulixoy) & intefligibile. And it is added, Mundum anima- 
tum effe, inde manifeftum éff, quod anima koffra inde velutiavulfa fit. 


Thus Seheca, Dyid eft autem cur non exiflimes, 


in eo divini aliquid exiftere, que dei pars ef ? So Plutarch, {peaking of the foul, Nox opus folum det, fed & pars eft ; 
neque ab ipfs, fed ex ipfo rata of, Aud Epidetis, anima ita alligate & cenjunGie deo funt, ut particule ejus fint, 
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more confiderable, than the welfare of thofe 
particular creatures. 

Upon thefe grounds, if we fet afide the 
confideration of miracles, as things fuperna- 
tural, and of thofe inftances, wherein the 
providence of the great rector of the uni- 
verfe, and human affairs, is pleafed peculiarly 
to interpofe ; it may be rationally faid, that 
God having an infinite underftanding, to 
which all things are at once in a manner pre- 
fent, did, by virtue of it, clearly difcern, 
what would happen, in confequence of the 
Jaws by him eftablifhed, in all the poffible 
combinations of them, and in all the junctures 
of circumftances, wherein the creatures con- 
cerned in them may be found. And, that 
having, when all thefe things were in his 
profpect, fettled among his corporeal works 
general and ftanding laws of motion fuited 
to his moft wife ends, it feems very con- 
gruous to his wifdom, to prefer (unlefs in 
the newly excepted cafes) catholic laws, and 
higher ends, before fubordinate ones, and 
uniformity in his conduct before making 
changes in it according to every fort of parti- 
cular emergencies : and confequently, not to 
recede from the general laws he at firft moft 


. wifely eftablifhed, to comply with the appe- 


tites or the needs of particular creatures, or 
to prevent forme feeming irregularities (fuch 
as earthquakes, floods, famines, &¥¢,) in- 
commodious to them; which are no other, 
than fuch, as he forefaw would happen (as the 
eclipfes of the fun and moon from time to 
time, the falling of-fhowers upon the fea and 
fandy defarts, and the like muft do, by vir- 
tue of the original difpofition of things,) and 
thought fit to ordain, or to permit, as not 
unfuitable to fome or other of thofe wife ends, 
which he may have in his all-pervading view, 
who either as the maker and upholder of the 
univerfe, or as the fovereign rector of his ra- 
tional creatures, may have ends, whether 
phyfical, moral, or political, (if I may be 
allowed fo to diftinguifh and name them ;) 
divers of which, for aught we can tell, or 
fhould prefume, are known only to himéfelf : 
whence we may argue, that feveral phzno- 
mena, which feem to us anomalous, may be 
very congruous or conducive. to thofe fecret 
ends, and therefore are unfit to be cenfured 
by us, dim-fighted mortals. 

Anp, indeed, the admirable wifdom and 
fkill, that, in fome confpicuous inftances, 
the divine opificer has difplayed in the fitting 
of things for fuch ends and ufes, for which 
(among other purpofes) he may rationally be 
fuppofed to have defigned them, may juftly 
perfuade us, that his fkill would not appear 
inferior in reference to the reft alfo of his cor- 
poreal works, if we could as well in thefe, as 
in thofe, difcern their particular final caufes. 
As if we fuppofe an excellent letter about fe- 
veral fubjeéts, and to different purpofes, 
whereof fome parts were written in plain cha- 
racters, others in cyphers, befides a third fore 
of claufes, wherein both kinds of writing 
were varioufly mixed, to be heedfully pe- 
rufed by a very intelligent perfon; if he finds, 

2 


that thofe paffages, that he can under- 
{tand, are excellently fuited to the fcopes, that 
appear to be intended in them, it is rational 
as well as equitable in him to conclude, that 
the paflages or claufes of the third fort, if any 
of them feem to be infignificant, or even to 
make an incongruous fenfe, do it but becaufe 
of the illegible words ; and that both thefe 
paffages, and thofe written altogether in cy- 
phers, would be found no lefs worthy of the 
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excellent * writer, than the plainett parts of * See ths 


the epiftle, if the particular purpofes, they 
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were defigned for, were as clearly difcernable Caytes. 


by the reader, And perhaps you will allow 
me to add, that by this way of ordcring 
things fo, that, in fone of God’s works, the 
ends or ufes may be manifeft, and the exqui- 
fite fitnefs of the means may be con{picuous ; 
[as the eye is manifeftly made for feeing, and 


the parts it confifts of admirably fitted to , 


make it an excellent organ of vifion] and in 
other, the ends defigned feem to be beyond 
our reach ; by this way, (I fay) of manag- 
ing things, the moft wife author of them 


does both gratify our underftandings, and - 


make us fenfible of the imperfection of them. 

Ir the reprefentation now made of provi- 
dence ferve (as I hope it may,) to refolve 
fome icruples about it, I know you will not 
think it ufelefs to religion, And though I 
fhould mifs of my aim in it, yet fince I do 
not dogmatize in what I propofe about it, 
but freely fubmit my thoughts to better judg- 
ments; I hope my well-meant endeavours 


“will be, as well as the unfuccefsful ones of 


abler pens have been, excufed by the fcarce 
fuperable difficulty of the fubject. However, 
what I have propofed about providence, being 
written, rather to do a fervice to theology, 
than as neceffary to juftify a diffatisfaction 
with the received notion of nature, that was 
grounded mainly upon philofophical objecti- 
ons ; I hope our free inquiry may, though 
this fecond ufe of it fhould be quite laid afide, 
be thought not unferviceable to religion, 
fince the firft ufe of it {above delivered ) 
does not depend on my notions about pro- 
vidence, no more than the third, which my 
prolixity about the former makes it fit I 
fhould in few words difpatch. 

WI, Tre laft then, but not the leaft, fer- 
vice, I hope, our doctrine may do religion, 
is, that it may induce men to pay their ad- 
miration, their praifes, and their thanks, di- 
rectly to God himfeif, who is the true and 
only creator of the fun, moon, earth, and 
thofe other creatures, that men are wont to 
call the works of nature, And in this way 
of expreffing their veneration of the true God, 
(who in the holy feripture ftiles himfelf a 
jealous God, Exod, xx. 5.) and their grati- 
tude to him, they are warranted by the ex- 
amples of the antient people of God, the J/- 
raeclites, and not only by the infpired per- 
fons of the Old Teftament, but by the promu!- 
gators of the New Teffament, and even by the 


ceeleftial fpirits ; who, in the laft book of it, Rev. iv, 2. 


are introduced praifing and thanking God 
himfelf for his mundane works, without tak- 


ing 
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ing arly notice of his pretended vicegerent, 
nature. 


The CONCLUSION. 


ND now, dear Eleutberius, you have 

the whole bundle of thofe papers, that I 

found and tacked together, (for they are not 

al', that I have written) touching my free in- 

quiry into the received notion of nature; at 

the clofe of which efflay, I muft crave leave 
to reprefent two or three things about it. 

1. Since this treatife pretends to be put 
an inguiry, I hope that any difcourfes or ex- 
preffions, that you have found dogmatically 
delivered, about -queftions of great moment 
or difficulty, will be interpreted with con- 
gruity to the title and avowed {cope of this 


’ greatife ; and that fo favourable a reader, as 


Eleutherius, will confider, that it was very 
difficult, in the heat of difcourfe, never to for- 
get the referves, that the title may fuggeft, 
efpecially fince, on divers occafions, I could 
riot have fpoken with thofe referves, without 
much enervating my difcourfe, and being, 
by reftri€tions and other cautious expreffions, 
tedious or troublefome to you. But this, as 
I lately intimated, is to be underftood of 
things of great moment or difficulty ; for 
othérwife, there are divers notions, fuppofi- 
tions, and explanations, in the vulgarly re- 
ceived doétrine of nature, and her phzeno- 
mena, which I take to be either fo precari- 
ous, or fo unintelligible, or fo incongruous, 
or fo infufficient, that I fcruple not to own, 
that I am diffatisfied with them, and reject 
them. 

2. THouGH, upon a tranfient view of 
thefe papers, I find, that feveral parcels, that 
came firft into my hands, having been laid 
and faftened together, (to keep them from 
being loft, as others had already been) be- 
fore the others were lighted on, fome of them 
will be met: with in places, that are not 
the moft proper for them ; yet hafte and fick- 
nefs made me rather venture on your good 
nature for the pardon of a venial fault, than 
put myfelf to the trouble of altering the order 
of thefe papers, and fubftituting new tranf- 
tions and connections, in the room of thofe, 
with which I formerly made up the chafms 
and incoherency of the tract you now re- 
ceive. And if the notions and reafonings be 
themfelves folid, they will not need the af- 
fiftance of an exaét method to obtain the af- 
fent of fo difcerning a reader, as they are pre- 
fented to; upon the {core of whofe benig- 
nity itis hoped, that the former advertife- 
ment may likewife pafs for an excufe, if the 
fame things, for fubftance, be found more 


than once in a traét written at very diftant 
times, and in very differing circumftances, 
For, befides that fitch feeming repetitions will 


_ not (if Ibe not miftaken) trequently occur, 


and will, for the moft part, be found, by 
being varioufly expreffed; to elucidate or 
{trengthen the thought or argument they 
belong to; and befides that the novelty and 
difficulty of fome points may have made it 
needful, not only to difplay, -but to incul- 
cate them ; befides thefe things, I fay, it is 
very poffible, that the fame notion may ferve 
to explicate ar prove feveral truths, and 
therefore may, without impertinency, be 
made ufe of in more than one part of our 
treatife, And if our inquiry fhall be thoughr 
worthy to be tranfcribed, and prefented to 
you a fecond time, after I fhall have re- 
viewed it, and heard objections againft it, 
and confidered the things, that either you, 
or I myfelf, may find fault with in it ; it is 
very poflible, that (if God grant me life and 
leifure, ) this traét, which, in its prefent 
drefs, I defire you would look on but as an 
apparatus (towards a more full and orderly 
treatife) may appear before you in a lefs un- 
accurate method ; and that my fecond 
thoughts may prove more correét, more ma- 
one or better backed and fortified, than my 

rft. | 

3. Tue fubject of my inquiry -being of 
great extent, as well as confequence, it ob- 
liged me to confider, and treat of man 
things, (as philofophical, medical, theologi- 
cal, é%¢,) and, among them, of divers, thar 
are not at all of eafy fpeculation; and I 
found it the more difficult to- handle them 
well, becaufe the attempt I have ventured 
upon being new, and to be profecuted by 
difcourfe, many of them oppofite to-the ge- 
neral fentiments of mankind, I was not to 
expect much affiftance from any thing, but 
truth and reafon. And therefore, as I can- 
not prefume not to need your indulgence, fo 
I cannot defpair of obtaining it, .if in this my 
firft eflay, upon a variety of difficult points, 
I have not always hit the mark, and.-as hap- 
pily found the truth as fincerely fought it, 
But if you fhall (which it is: very probable 
you will) find, that I have fallen into fome 
errors, it will be but one trouble for you, to 
make me difcern. them, and forfake them, | 
(efpecially any, wherein religion may be con- 
cerned) which I have, by way of previfion, 
made it the more eafy for myfelf tc do ; he- 
caufe (if my ftyle have not wronged my in- 
tentions,) I have written this difcourfe, ra- 
ther like a doubting feeker of truth, than a 
man confident, that he has found it. 
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Such an Account of the following BOOK, fent 
with itto a FrrEND, as may ferve inftead of a 
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O convince you, Sir, how much 

more I am concerned to have you 

think I can obey well, than write 
well, I venture to fend you the account, (as 
imperfect and unpolifhed as it is) that you 
are pleafed to command of the laft hours of 
Theodora; but I muft beg your leave to at- 
company it with another account (though but 
- a fhort one) how I came to meddle with this 
fubjeét, and why what I prefent you about 
it, 1s fo much maimed, and hasno more uni- 
formity. 

Havinec had occafion many years ago to 
turn over a martyrology, and fome other 
books, that related to the fufferings of the 
primitive Chriftians, I chanced to light on 
' thofe of a virgin, who, though (to my won- 
der) fhe was left unnamed by the other wri- 
ters, that mentioned her, feemed plainly to be 
the fame, that is by one of them exprefly 
called Theodora. I own, I was not a little af- 
fe€ted, at the reading of fuch moving and 
uncommon adventures as hers, and finding 
her ftory to be related by the author, that 
named both her and her lover, not only very 
fuccinétly and imperfectly, but very dully 
too ; I found myfelf tempted fo to enlarge 
this ftory, as that it might be contrived into 
a fomewhat voluminous romance : but upon 
fecond thoughts, it appeared incongruous to 
turn a martyr into a nymph or an amazon ; 
and I confidered too, that (to omit what elfe 
might be obje¢ted againft that fort of compo- 
fures) as true pearls are cordials and antidotes, 
which counterfeit ones, how fine foever they 
may appear, are not; fo true examples do 
arm and fortify the mind far more efficaci- 
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oufly, than imaginary or fictitious ones can 
do; and the fabulous labours of Hercules, 
and exploits of Arthur of Britain, will never 
make men afpire to heroic virtue half fo pow- 
erfully, as the real examples of courage and 
gallantry afforded by Fonathan, Cefar, or the 
Black Prince. But yet, thinking it great 
pity, that fo fhining a virtue as Theodora’s 
fhould prove exemplary, but to her own 
time, and to one city; and remembring, 
that foon after the age, which fhe ennobled, 
it was counted among the primitive Chrifti- 
ans an act of piety, to build fair monuments, 
upon the formerly abject graves of the mar- 
tyrs, to repay, by honours due to their me- 
mories, the indignities and difgraces they had 
fuffered in their perfons; I thought fit to try, 
if I could refcue from more unfkilful hands 
than even mine a ftory, that abundantly de- 
ferved to be well told. 

But, upon further thoughts, I foon fore- 
faw, that this tafk was not more worthy to be 
undertaken, than it would prove difficult to 
be well performed: for the martyrologift 
having allowed f{carce one whole page toa 
relation, that perhaps merited a volume, had 
left fo many chafms, and fo many neceffary 
things unmentioned, that I plainly perceived 
I wanted a far greater number of circum- 
ftances, than that he had fupplied me with, 
to make up fo maimed a ftory tolerably com- 
pleat. And as the relation denied me matter 
enough to work upon, fo the nature of the 
fubjeét refufed moft of thofe embellifhments, 
which in other themes, where young gallants 
and fair ladies are the chief actors, are wont 


to fupply the deficiencies of the matter. _Be- 
Gdes, 
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fides, my tafk was not near fo eafy, 4s it would 
have been, if I had been only to recite the 
intrigues of an amour, with the liberty to 
feign furprizing adventures to adorn the hif- 
torical part of the account, and to make a 
lover {peak as paffionately as F cold, and his 
miftrefs as kindly, as the indulgenteft laws of 
decency would permit. But I was to intro- 
duce a Chriftian and pious lover, who was to 
contain the expreffions of his flame within the 
narrow bounds of his religion ; and a virgin, 
who, being as modeft and difcreet as hand- 
fome, and as deyouyt as either, was to own an 
high efteem for an excellent lover, and an 
wuncemmon gratitude to a tranfcendent bene- 
factor, without intrenching either upon her 
virtue, or her refervednefs. And I perceived 
the difficulty of my tafk would be encreafed, 
by that of reconciling T/ecdora’s {crupulouf- 
nefs to the humoyrs of fome young perfons 
of quality of either fex, who were carneft to 
engage my pen on this occafion, and would 
expect, that I fhould makeTheodora more kind, 
than § thought her great piety and ftri€t mo- 
defty would permit. But for all this, the 
efteem I had for the fair martyr?s excellencies, 
and the compliance Ihad for thofe, that de« 
fired to receive an account of fo rare a per- 
fon’s actions and fuufferings, made me tefolye 
to try what I could do ; which I adventured 
upon with the lefs reluctancy, becaufe, 
though I efteemed it a kind of profanenefs 
to transform a piece of martyrology into a ro- 
mance, yet I thoyght it allowable enoygh, 
where a narrative was written fo concifely,, 
and left fo imperfect, as that I had to defcant 
upon, to make fuch fapplements of circum- 
ftances, as were not improbable in the nature 
of the thing, and were little lefy than necef- 
fary to the clearnefs and entirenefsof the ftory, 
and the decent connection of the parts it 
fhould confift of. I fuppofed too, that I 
need not fcruple to lend fpeeches to the per- 
fons F brought upon the ftage, prayided they 
were fuitable to the {peakers, and occafions ; 
fince I was warranted by the examples of 
Lavy, Plutarch, and other grave and.judici,y 
ous hiftorians, wha make no {cruple to give 
us fet orations of their own framing, and 
fometimes put them into the mouths:af gene- 
rals at the head of their armies, juft going to 
give battle ; though at fuch times the hurry 
and diftraction, that both they and their aydi- 
tors muft be in, muft make it very unlikely, 
either that they fhould make elaborate {peech- 
es, or their hearers mind and remember 
them well enough to repeat them to the hif- 
torians. 

EycoursGeED by thefe liberties, which I 
theught I might jnftly allow myfelf, I drew 
up,-as well as I could, what you have been 
told I wrote about Theadora. ‘his | thought 
fit todivide intotwo parts, in the firft whereof, 
fywhich was lefs remote from being, yomantic) 
I gaye fomewhat at large the. characters of 
them both ; I. menticned the rife and pro- 
grefs of Didymus’s love ; the degeneracy of 
the then Chriftians, which provoked divine 
providenge to expofe them to a very bloody 
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perfecution : I declared, how Theodora being 
involved in it, was brought before the prefi- 
dent of Antioch ; how fhe refolutely owned 
her religion before him, anfwered his argu- 
ments, and relifted both his progjfes and 
his mengces; how therqapon the jydge 
doomed her either to facrifice, or to be prof- 
tituted in the public ftews; how the, after 
an eager debate in her own mind, refufing to 
offer facrifice, was, (notwithftanding her fi- 
lence) led away to the infamous place ; how 
being fhut up there alone in a room, fhe em- 
ployed the little time, ghat was granged her, 
te copfider, whether fhe would yet burn in- 
cenfe to the Roman idols, in fervent prayer 
to the true God, for a refcue of her purity, 
not her life ; inorder whereunto, fhe defign- 
ed, and hoped by refiftance and contumelies, 
to provoke her firft affailant, to become her 
murderer, rather than her ravifher. 

Tuese were the chief contents of the firft - 
book. Thofe of the fecond were more 
hiftorical, and confifted of an account of 
the laft hours of her life, and particularly 
of thofe fufferings, that ended in her and 
Didymus’s glorious martyrdom. This piece 
having been perufed by thofe, for whofe fake 
I wrote it, was fo fortunate, that it having, 
withaut my leave, been ventured into feve- 
ral hands, as a hegk of a namelefs and un- 
known author, t was lucky enough to be, 
by fome indulgent readers, attributed to 
one, and by feme to anather, of the two 
perfons, that were at that time cqunted the 
heft writers of difguifed hiftories, But a- 
mong the many hands it pafigd through, it 
feems it fell into fame, gut of which a great 
part, of the lopfe fheets, (which were not 
hqund in a book, hut only tacked together) 
were not to be retrieved; whether it were 
by the negligence, or the cqntempt, that 
fome had of fo unpolifhed a work; or whe- 
ther there were fome fatality.in the bufinefs, 
that Theodora’s fufferings fhould outlive her, 
and her ftory be as ilk ufed as her. perfon had 
been, This lofs, (if it can deferye that 
name) E did not much regret, fince I in- 
tended not to make the loft papers publick, 
and had received much greater apprabation 
and ghanks, than,they merited, from the 
particuJar perfons they were defigned for. 
But after I had for many years worn out, 
not only the fenfe, but the memory of this 
lofs, it was made more troublefome to me, 
than ever it was at firft, by the earneft foli- 
citations of fome eminent perfons, that had 
a great power over me, and fame af them 
the repute of great judges of this kind of 
compofures : for having feen feveral theets, 
that I accidentally lighted on in tumbling 
over, fome long neglected papers, they o- 
bliged me to caufe thofe old rude fheets 
to be tranfcribed ; and though almoft all 
the firft book was wanting, (upon which 
account, I could not be removed from my 
refolution not to trouble myfelf about it) 
yet there was fo much of the fecond book, 
but in parts no way coherent, little by little 
retrieved, that a pretence was afforded to 
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prefs m2 to repair thofe breaches, and _ re- 
{tore out of my memory, or otherwife, a 
piece, which they would needs perfwade me 
might do fome good, by rendering virtue a- 
miable, and recommending piety to a fort 
of readers, that are much more affected by 
fhining examples, and pathetical expreffions, 
than by dry precepts, and grave difcour- 
fes. 

Ir fome of your more fcrupulous friends 
fhall objeét, that I have mentioned Theodo- 
va’s beauty more ‘often and advantageoufly, 
and reprefented her fover’s paffion more 
pathetically, than the fubject of the ftory 
exacted, and the truth required in hiftory 
would warrant; I fhall not altogether deny 
the charge, being rather content to have 
it thought, that a youthful and heated fan- 
cy traniported my pen fomewhat beyond 
the narrow bounds of hiftory, than that fo 
pious a perfon, as Didymus, did not keep both 
his flame, and the expreffions of it, within 
the limits of. reafon and_ religion. ut 
though I pretend not to juftify all that has 
been faid in the ftrain of an encomiaft, or 
a lover; yet I hope, that I may much ex- 
tenuate, if not excufe it, by reprefenting fuch 
things as thefe. 

Tuat I have been careful, that Theodo- 
va fhould not be made to do any thing, 
that, the great obligations fhe had to her 
refcuer confidered, do intrench either upon 
her piety, or her virtue, or fo much as up- 
on her refervednefs. 

Tuat as for Didymus, I might fay, that 
probably he thought thofe celebrations, that 
would have been flattery to another lady, 
were but juftice to a perfon fo extraordinary, 
and fo accomplifhed, as his muiftrefs; and 
that he thought it allowable, not to fupprefs 
the chaft effects of a paffion, that has not 
only been incident to heroes, but perhaps 
helped to make them fuch. But [ will ra- 
ther fay, that thofe only are like to find 
much fault with his expreffions, who con- 
fider not, how free they are from any de- 
gree of prophanenefs or immodefty; and 
who are not accuftomed to the reading of 
ftories, where lovers are introduced, and 
made to praife and compliment in a far 
more bold and romantick way, than I al- 
lowed myfelf in the following paper: in 
which, all the deference, wherewith Irene 
as well as Didymus treat Theodora, may be 
accounted for by this; that I remembered 
to have, in fome author or other, found 
mention made of a perfon about Droclefan’s 
time, whom I took for our martyr, that 
was intimated to be of high quality, if not 
a princefs, which title I had without {cru- 
ple given her, if I had been half as fure, 
that fhe was a princefs, as that fhe defer- 
ved to be one. -_ 

~ Tuart perhaps I was not unwilling, both 
to fhew the perfons I wrote for, that one 
might have glittering ideas of beauty, with- 
out being dazzled by them; and alfo to con- 
vince them, that high compliments, and 
paffionate expreflions, are no certain marks 


of his being really fmitten (to fpeak in a 
lover’s phrafc) that can employ them, fince 
I retained my wonted freedom of mind, 
while I was writing, and prefented them, 
by the mouth of Didymus, but what fancy, 
not paffion indited. 

Anp laftly, I was induced to allow my- 
felf a more fafhionable ftile, than would 
perhaps be fuitable to a mecr fermon, or 
book of divinity; becaufe I feared, that 
the youthful perfons of quality of both fcxes, 
that I was chiefly to regard, would fcarce 
be fufficiently affected by unfortunate virtue, 
if the interweaving of paffages relating to 
beauty and love did not help to make the 
tragical ftory delightful, and the excellenr 
fufferers piety amiable. 

Ir it be objected, that in fome of the 
difcourfes of the two martyrs there are paf- 
fages, that argue more knowledge, than 1s 
likely to have been found in lay perfons no 
elder than they; I anfwer, that fuch dif- 
courfes indeed were fomewhat ftrange, if 
they were afcribed to a young gallant, and 
a younger lady, of our degenerate times, 
wherein fo many perfons of that fort make 
diverfion their grand bufinefs, and, having 
as jittle Icifure, as concern, to mind any thing, 
but their pleafures and petty intcrefts, think 
it their priviledge to know little of religion, 
and leave to meaner people the ftudy of 
things ferious and ufeful. But though a- 
mong this fort of people it were fo difficult 
to find many, that would emulate fuch know- 
ledge and virtue, as fhined in Theodora, that 
I fear they would not fo much as believe 
them; yet among better qualified judges 
the lately propofed objection will be of no 
great force, if it be cdnfidered, that Didy- 
mus and Theodora lived in the primitive and 
devout times of the church, and in the 
Roman empire, when the Chriftian religion 
was as diligently taught by excellent divines, 
as frequently oppofed by arguments, and 
violently affaulted by perfecutions. Upon 
which fcores the zealous candidates of mar- 
tyrdom, many of which obtained the crown 
of it even in their greener age, were early 
and fkilfully inftruéted in the truths of their 
own religion, and furnifhed with good ar- 
guments, both to defend it, and confute 
the erroneous opinions and impious wor- 
fhips of their heathen adverfaries: nor is 
it any wonder, that they fhould think that 
religion worth ftudying, that they thought 
worth dying for. I will not here examine, 
whether the ignorance wont to be imputed 
to women be their fault, or that of their 
accufers ; and whether it is any natural want 
of capacity, or racher want of inftruction, 
that keeps moft of them from knowledge, 
though this regards not fexes. But withouc 
inquiry, whether it be not our intereft, or 
our envy, that makes women, what we are 
wont to decry them for being; I fhall noc 
{fcruple to own, that I have fometimes had 
the honour to converfe with ladies, that 
convinced me, that, to attain to a great 
proficiency of knowledge, it is not necefla- 
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ry to be a doctor of divinity, or fo much 
as a man, fince they difcourfed of divine 
things with no !efs wit than piety, And 
to return to cur martyr, if we may judge 
by the effects, we may reafonably fuppofe, 
that our virgin’s parents not only thought 
it their duty, but took much pleafure, to 
cultivate fo excellent and promifing a fub- 
je&t as their fair daughter ; fince great ad- 
vantages of nature, and general grace, fhould 
rather invite, than excule, improvements 
by education s; as even the garden of Eden, 
though an admirably fertile foil, and plant- 
ed by God’s own hands, was not fo left 
to itfelf, but that Adam was appointed to 
drefs it, and to keep it. And if the dif- 
courfes of cur martyrs are fometimes lefs 
fhort, than they might have been made; I 
hope it may be fome excufe, that I was not 
unwilling, to lay hold now and then of the 
rifes afforded me by fome occafions, to fhew, 
that romantick fubjects are not, as too ma- 
ny perfons of quality think them, the only 
ones, that may-be treated of in a gentle- 
man-like ftile; and that even fome noble 
queftions in divinity, and fome of the feve- 
rer dictates of the Chriftian morals, may 
be difcourled of, without the harfhnefs of 
the fchool terms, or the downright plain- 
nefs of fome better meant, than penned, books 
of theology and devotion. 

It is like, Sir, you will think it ftrange, 
that I make fo pious a perfon, as Theodora, 
offer her breaft to Didymus’s {word, and, by 
foliciting him to kill her, tempt him to 
an action, which would make her guilty 
of a murder, and make him greatly acceffory 
to it. But poffibly her aétion would not 
appear very ftrange, if we were not too 
inclinable to eftimate the affairs of paft times, 
and remote regions, by the opinions and 
cuftoms of our own age and countries, For 
whatever we now juftly think of the finful- 
nefs of deftroying a man’s felf, whether im- 
mediately or otherwife, yet I muft not deny, 
but that divers of the ancient Chriftians 
thought it not criminal, when it was neceffa- 
ty for the prefervation of chaftity: and, if 
I much mifremember not, St. Ferom himfelf, 
where he fpeaks of the unlawfulnefs of felf- 
deftroying, intimates, that he excepts the 
cafe of an inevitable danger of arape. But 
my chief anfwer is, that having found the 
virgin martyr’s propofal exprefly delivered by 
the author I was to follow, I judged it the 
part of an hiftorian not to fupprefs it ; which 
J acknowledge I the rather declined to do, 
becaute Theodora’s offer was a noble evince- 
ment both of her gratitude and her gene- 
rofity. And therefore, inftead of omitting 
fo confiderable an action of hers, I chofe 
rather to fet my thoughts a work, to find a 
plaufible colour for it; which whether I 
have happily done, by fupplying her with 
the example of a prophet, who, though he 
would not caft himfelf into the fea; yet fo- 
licited others to caft him, (and that having 
firft bound him) I muft leave you to judge, 

IT rreexvy confefs, Sir, that, if the fol- 


lowing piece had been written by one, that 
I were fond of cenfuring, I could myfelf 
find enough in it to criticize upon; and 
fhould object againft it, befides the wane 
of uniformity throughout, that, if judged 
of by the ftrict rules of art, it ought to pafs 
for an irregular piece, And therefore I 
fhall not wonder, if nicer criticks, and more 
verfed in exquilite compofures, than I pre- 
tend to be, fhall find faule with this artlefs 
one of mine. But the reception, that the 
following papers met with, from the per- 
fons, for whom they were cluefly written, 
affords me the confolation derivable from 
the ingenious faying. of that excellent wit, 
who declared, he had rather the difhes fer- 
ved up at his treat fhould pleafe the guefts, 
than the cooks. And EF might fay too, that 
fome of the paffages, that may meet with 
cenfure, would perhaps efcape it, if in 
writing this book many years ago, I had not 
had fome aims, that I then thought more 
fit to be purfued, than I now do to be de- 
clared. Yet I will not here diffemble, that 
It know it may be thought by fome, that 
this paper fhould have confifted lefs of con- 
verfations, and more of narratives. But 
I chofe the way of writing I have employed, 
partly becaufe the authors I met with fur- 
nifhed me with fo very few matters of fact, 
that, if I would have confined myfelf to re- 
lations, I muft have comprized this piece 
in a very few pages, and have finifhed it 
prefently after I had begun it; and partly 
too, (and indeed much more) becaufe (as 
I lately began to intimate) my chief defign 
was not fo much to perform the office of 
a meer hiftorian, as to take rifes, from the 
feveral circumftances I fhould relate, to 
convey unperceivedly into the minds of 
thofe young perfons of quality, for whom 
I wrote, fentiments of true piety and vir- 
tue: and thefe F thought would not fo 
happily gain admittanee and entertainment, 
if they were prefented in a fcholar-like dif- 
courfe, or a profeffed book of devotion, as 
when they were taken, not from common 
places, but from the nature of the things 
and perfons introduced, and without for- 
mality inftilled by the occafional difcourfes 
of a young gentleman and fair lady, for 
whom the beauty and the merit afcribed to 
the fpeakers had given the hearers a great 
efteem and kindneis, And I fhall not fcru- 
ple to own, that I, who value time above 
moft other things, did not think it worth 
the expence of mine, to give myfelf the 
trouble of writing a book, only to give o- 
thers a divertifement in reading it. And 
whilft I was converfing with fuch excellent 
company, as our noble martyrs, and me- 
dirating on fuch ferious fubjects, as are 
death, and the worth of that heavenly re- 
ligion, for whofe fake they defpifed it; I 
found myfelf incited, and thought myfelf 
obliged, to aim lefs at the pleafing of fome 
few nice exactors of regularity, than to 
poffefs many readers with high and noble 
fentiments of the Chriftian religion, ei 
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the fublime dictates of it; and thereby both 
elevate their minds to a generous contempt 
of all they can lofe and fuffer for it, and 
fill them with bright ideas of heroick vir- 
tue, and of the much brighter glories, that 
will crown it. By fuch reflections I was 
induced not to omit fome paffages, that 
feemed likely to further the main ends 
I purfued, though I forefaw, that perhaps 
fome rigid judges would fay, that they might 
have been fpared. For as I writ nota ro- 
mance, wherein authors are wont to aim 
no higher, than to delight the delicate rea- 
ders, and efcape the critical ones, by ma- 
king their compofures diverting and regu- 


lar; fo I prefumed, that,to employ.a mofe 
ufeful, though’ lefs fafhionable way of writ- 
ing; was allowable for me, who ought to 
endeavour in fuch a piece as this, rather 
to propofe patterns of virtue, than models 


“of fill or eloquence; and to think it more 


fuccefsful, if the readers fhall, upon perufing 
it, imitate our excellent martyrs piety, than 
if they fhould only applaud their hiftory; 
which both as to ftile and reafonings is 
freely fubmitted to your judgment by 


SIR, 
Your moft, &c. 
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HOUGH it may feem ill natured 

to leave the chaft Theodora in fo de- 

plorable a condition, yet it is re- 
_quifite to do fo for a while, that we may 
learn what was attempted to refcue her out 
of it. 

Ir is not to be doubted, but that Didymus 
was not long kept a ftranger to the barba- 
rous ufage fhe had fuffered. That of fo 
illuftrious a lady could not but make a great 
noife, and reach a multitude of ears, and. 
efpecially thofe of fo concerned a perfon as 
Didymus ; the wounds of lovers tender hearts 
giving them oftentimes fecret prefages of 
approaching misfortunes relating to their 
love; as many other wounded men -jhave, 
the unhappy priviledge of being able, by- 
feeling of pain, to-difcern fuch approaches 
of ill weather, as affect not unhurt men. 

Didymus therefore being quickly too much 
afcertained of the unwelcome news of the 
diftrefs of his fair miftrefs, was too gene- 
rous a lover to deliberate, whether he fhould 
expofe his life for her refcue; his delibe- 
ration being only about the means, how to 
make fo difficult an attempt a_profperous 
one. In order to this he happily finds out 
one of the officers of the guards, that were 
placed about the infamous houfe, to which 
Theodora was condemned, who having been 
his fellow foldier in the Roman armies, 
he hoped would, either for the fake of 
virtue or of Didymus, be prevailed with to 
further fo handfome a defign as his, 

Wuererore addreffing himfelf to this 


commander, with a very obliging and yet- 


civil freedom: Generous Septimius, fays 
he, I cannot but look upon it as one of the 
chief advantages I have obtained by ventu- 
ring my life in the Romag camps, that I 
had the happinefs to be acquainted with you 
there, and to be a fpectator of your gallan- 
try; which did not only then raife me toa 
Vou, IV 


defire of imitating it, but allows mie now to 
own a requeft to you, that none but a gal- 
lant leurs ought to be entrufted with, or 
would eafily grant. Generous Didymus, re- 
plies the Roman, when I accompanied you 
in following our propitious eagles, I found 
fo great 2 contentment in your acquaintance, 
and fo ftrong a fpur to glory in your exam- 
ples, that I looked upon the advantage of 
having been your fellow foldier, as prefera- 
ble to the honour of leading the moft nume- 
rous troops I may at any time command; 
and I fhall think all the hazards I then ex- 
pofed myfelf to, abundantly rewarded, if 
any power they have procured me may 
enable me to do you fervice: tell me then 
frankly,..in what cafe, and after what man- 
ner, you would have it employed for you; 
and as I affure myfelf, that fo virtuous a 
friend as Didymus will defire nothing but 
what ‘is juft, fo he may affure himfelf not 
to be refufed any fervice, that is but dan- 
gerous. . tit 

Our. lover emboldened by fo encouraging, 
a declaration firft made him a very grate- 
ful rpand ai: vane for it, and then pro- 
ceeded to fay. If you have ever had the hap- 
pinefS to be acquainted with Theodora, or 
fo much as to have feen her, it would be 
needlefs, as well as improper, for me to 
offer at giving you a character of her, which 
you muft needs think injurious to her: byt 
if you have not, the fhortnefs of the time will 
only permit me to affure you, that not on- 
ly fhe has given me thofe fentiments of her 
excellencies, that I never had, nor ever 
thought myfelf capable of having, for any 
of her fex; but that in other perfons ftrange- 
ly indifpofed to admit fuch impreffions, fhe 
has often excited fuch wonder and fuch 
flames, as very rarely have been produced 
in other men, and perhaps, more rarely 
been mierited by other women. 

Tis admirable perfon, for exercifing 
among other virtues, that of an invincible 
conftancy to her religion, and refufing to 
{acrifice to Venus, Flora, and fome ether of 
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thofe deities, whori Her petfeétions might, 
though her religion did not, exempt from 
adoring, is by your favage prefidént con- 
demned to be expofed to the publick luft ; 
anda party of thofe gallant Roman feldiers, 
that ufe to be fo #lorioufly led on by you, 
to win battles, conquer kingdorhs, and en- 
large at once the fame and limits of the em- 
pire, are now employed to captivate inho- 
cent vitgins, and defend their brutifh ra- 
vifhers. You may eafily euefs by this, con- 
tinues he, that my requeft is like to prove 
an earneft ones that you would pleafe to 
treat with fome of thofe foldiers of yours, 
in whom you think you have the greateft 
intereft, and difpofe them to affift me in 
refcuing. Theodora_out of. fo infamous a pri- 
fon, and accept from me greater recompen- 
ces for doing a hhandfome action, than, they 
can expect fromn the ptefiderit, for+doingf 
a barbarous one, I hope I need not tell you, 
in the hafte this affair requires, that all pof- 
fible care will be taken to keep~ you from 
being endangered by Theodéra*s delrvetance 5 
nor will I add, how ynexpreffible an oblirga- 
ticn you will lay on me; to heighten my 
gratitude to fome pfopottion to your favotirs 3. 
becaufe I know it muft neceffarily fall fhort 
of them, and are dite to a perfon, that lovés 
t6 do gallant actions for their own ‘fake, and 
had rather have great debts of gratitude 
remain due to him, than paid to him: where- 
fore I fhall only rind you, that the time 
is {6 fhort, that if your affiftance be not as 
quick as obliging, I fear. it will be as inefftt- 
ual. 1 ‘fhall quicken you only by dffaring 
you, that when you aét for the accomplifh- 
ed Theodora, you aft for a perfon, that has 
a right to all that beauty and virtué can give 
one a title to. . 
Wir the fame. freedom, replies Sep- 
timius, with whicli you have owned to me 
your relypion, I declare to you, that mine 
is that of my country, and my ahceftors ; 
and that I worfhip. thofe propitious deities, 
that have made tht Rornans the conquerors 
of the world, and rewarded thofe, that ado- 
red them, with an uhivetfal monatthy. But 
thouph I exceedingly approve fo triumphant 
a religton, yet I confefs to you, that I do 
not like the ways, that the prefident takes ro 
Propagate it; fuch cruel methods being apt 
wo tnake the world fufpett, that our beft 
argument is force; and whilft the petlecu- 
tors think it a glorious thing to fee the temi- 
ples filled at any raté, I had rather fee in 
them fewer but fincéere votaries, thah have 
thet thronged with fuch pufillanimnots dif- 
femblers, as would not come in, uhlefs they 
were fcared in thither. And though ter- 
‘ors and torments work fometimes upon the 
eaker fort of Chriftians, yet the more refblute 
fo fo often. defpife them, that our perfecuti- 
ons Corivért not thofé unhappy perfons, but 
frequently ftagvet many of out owns and 

confefs freely to you, Didymas, that all 
the Chriftians arguments wotk lefs with me, 
than our inhuman manner of confating them. 
But I do not only difapptove, bar deteft, this 


infamous practice of our prefident; which 
makes him lofe not thé retpeét only and the 
pity, but the common humanity we owe 
to ‘wontén, and think- to do the coddefics a 
fervice by disipuring their fhireft imapies 
here below with the nioft fhameful of ble 
mifhes, I cannot bring myflF to ifapine, 
that fuch peatle deitiés cari like fucl barba- 
rous wWorfhippers, who not only irmmiolate 
to thei the lives of men, but) what is far 
more préciousy the virtue and honour of 
women ; for if I could believe they like fueh 
factifices, I fhould think chem unworthy of 
any facrifice at all, You will eafily therefore, 
Didymus, credit me, that 1 was abfent, when 
my foldiers were put by the infolent judge 
upon fo mean an employment, He durit 
not have offered to have obtruded it upon 
them, had I been there; or if he had, I 
hati daréd to ife him as his infélence had 
deferved. But without lofing time in paf- 
fionate expoftulations, about things made 
remedilefs Hy being paft, let us fpeedily 
apply ourfelves to the refcue of Tecdora. 
For, though I have heard ftrange things of 
her, and fuch as made me think fame a great 
flatteret, if nota fr6nflefs lar, yee I believe 
the réports about Jééeodora, asi believe the 
Délphick oracles, now that I find fo unde- 
iiable-a teftimony of her merit, as her be- 
ins Your miftrefs.. I will therefote withour 
delay prepare fome foldiers to affift you im 
her: refcue, and I cannot doubt the fuccefs 
in ah attempt inade to fetve a diftreft beau- 
ty, and a genetous friend. If there be oc- 
cafion; you need not doubt of my more o- 
pehly appearing for you; for how highly 
foever’ uch an action may provoke the pre- 
fident, or even the Emperor, I Hope’ to let 
you fé,-that you have trufted a Roman, a 
perfon, that had ‘rather be the objeé, than 
the minifter of their cnielties, and would 
not be acceflaty to fuch a mifemployment 
Of abfolute power, to be made a fharer in 
it, 

As foon as Sephimias had ended thefe 
words, he did, toprevent thofe acknowledoe- 
ments he faw Dedpmas was about to make 
him, take that gallant youth by the hand; 
and teadinie him toWatds the place, where 
he expécted to find the foldiers he nroft con- 
fided in, he entertained him in the way a- 
bout’ the tao expedients for the com- 
pang ‘of: his admirable miftrefs’s tefcue. 
And having afterwards Tene for the two per 
fons he thought 'likelleft to be ailed on, 
to a convenient*plkee, heat tothat, to which 
they had brought Théeedora s he briefly, but 
pathetically, declaring to thera, how much 
the brave Didymus was his friend, and how 
much he deferved to be fo, enflamed them 
with indignation at the Tavage prefident?s dif 
gracing them, by fo infamous an employ~ 
ment, as they were now about; and then 
affured them ‘of rewards from Didywus, 
fuirable to the fiberality of fo generous a 
petfon: after which ‘withdrawing himfelt 
to give Didymus a fhort account, how far 
lie had proceeded, ‘he left the reft to be com- 
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pleated by him; who, prémpted by his na- 
tive liberality, and his high concern, did not 
ftay to cheapen his mrftrefs*s liberty, but, 
with the hafty paffion of a lover,. proffered 
them more than even S¢epfimius*s promifes 


gave them reafon to expect; nor would he’ 


have declined to embrace any articles of 
agreement, they could have propofed, though 
the parting with his life had been one, fo 
Theodora*s deliverance were another. 

Tre fenfe thefe foldiers had of the affront 
put on them by the prefident, joined with 
the ambition they had to pleafe their lovett 
commander, and the gratitude his friends 
profufe bounty had newly obliged them to, 
made thenr quickly accommodate Didymus 
with a military habit, and prepare fome of 
their comrades to allow him the firft admit- 
tance into her chambers partly by fharing: 
fome of the newly received prefents among 
them, and probably by reprefenting him to 
them, -when thus prepared, as a perfon, who, 
Having been paffionately in Jove with Theo- 
dora, and been fcornfully flighted by her, 
was defirous, at any rate, tq fatisfy at once 
his appetite and his revenge. And, by -this 
means; before that fhort time was expired, 
that had been-as an act of grace, allowed the 
difconfolate virgin, to deliberate, whether fhe 
would yet comply with the judge, an en- 
trance into her chamber was permitted to 
her lover; who (im order not only to his 
prefent, but further defign) had purpofely 
clofed the vizor of his helmet; upon which 
fcore, not beirig knowable by his fair mif- 
trefs, he met with from her the reception we 
have formerly related. 
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CHAP. I: 


HOUGH in the fad condition, wheres 

in our difeurfed lover found his deéfo- 

fate mifttefs, her forrow and her fears ‘did 
fomewhat ‘Cloud her beauty, yet they could 
not hinder her looks from being fo charming 
and miajeftic; as to create Jefs pity than re- 
&. Wherefore with geftuxes; wherein 
is'was as vifible as he could make it, he 
told her, without approaching too near, Do 
not, madam, I befeech you, add to your 
other troubles, the apprehenfion, that be- 
caufe I appear in the citcumftances of a ra- 
vifher, I come tocommit a rape. Théddora 
is fo great an ornament to the’ Chriftian’ reli 
gion, ard’ her purity is an ornament fo deat 
to Theodora, that heaven will not permit, ei+ 
ther that Antioch fhould be robbed of one, or 
fhe of the other; and therefore that provi- 
dence, which you have fo generoufly trufted, 
lias fent me to your refcue, which, after the 
care I have taken to difpofe things without 
doors, it will not be difficult to compafs, if 
you pleafe to make ufe of the military habie 
} have brought hither, to drfgurfe and convey 
yourfelf hence. Nor need you be folicitous, 
what will become of me, for Fam under the 
fanie care of the fame providence, that now 


juftifiés your teliance on it, by providing for 
your efcape: and I, that found means to come 
in hither, may be fuccefsful in attempting a 
retreat, ot, if I fhould not fuceeed init, I thall 
not mifs the joy of paying my duty, where 
I had the moft defite and caufe to do it, 
and fhall leave the world with the fatisfaction 
of having highly obliged it, by the prefer- 
vation of the moft accomplifhed perfon in it, 
And, madam, (continues Didymus) that you 
may not doubt the willingnefs, or the in- 
tentions, wherewith this offer is made you, 
be pleafed to know, that it comes from the 
now fortunate Didymus, who juftly thinks, 
that in afpiring to your acceptance of it, he 
does lefs proffer a fervice, than beg a favour, 
that will not be only a full recormpence, buta 
high obligation. 

Tue name of Didymus, and difcourle fo 
fuitable to it, made by him, that affuumed it, 
foon diffipated the difmal apprehenfions his 
habit and her circumftances had piven her: 
fhe knew fo well his courage, his virtue, ‘and 
his love, that nothing unlawful -or mean, 
was to be feared; but the boldeft things, if 
they were as noble as hazardous, might juftly 
be expected from him ; {@ that this attempt 
did perhaps as much oblige her, as it fur- 
prized her; “ Wherefore as foon as fhe had re- 
compofed her lately difordered thoughts, fhe 
told him, with looks ferene enough to let 
him fee, how mutch fhe trufted him; This 
action, generous Didymus, 18 of a nature fo 
extraordinary, that my ingratitude would be 
fo too, if my fenfe of it were not. To own 
and réfeue a perfecuted and affronted maid, 
and.to doit with more hazard. than you: need 
run in ‘the Roman armies, to purchafe fame 
and honours, is an action: fo difintereffed,. 
and fo iexasfipled, that I want words to 
celebraté it, aswell as merit to deferve. it, 
and power to requite it: but admire fo rare 
an effect of virtue, (continues fhe) can con- 
fent to the deftruction of its. author. ‘No¢ 
generous Didymus, it is enough, that the vir-~ 
tues of Chriftians be treated as crimes by the 
Romans they muft not meet the like ufage 
from ¥heodera : fhe muft not purchafe a life; 
that fhe values as little herfelf as others have 
caufe to doy at fo' high a rate, as your par- 
tial charity perfuades you to fet wpon it» 
for even thofe, that do now moft pity me, 
would: repine at the prefervation of my life, 
if #t fhould coft that of a hero; efpecially, if 
I fhould defignedly be acceffary to fo great a 
lofs; which accompanied with a public in- 
dignation, and my own réproaches for my 
ingratitude, would certainly make that life a 
burden to me, that at fo dear a rate you 
would preferve as a bleffing. But—— 

Hexe Theodora was going to procded, 
when her grieved lover fearing, that if fhe 
did fo, fhe might make fore declaration un- 
favourablé to his wifhes, thought fit to en- 
deavour to prevent it, by faying to her, with 
a profound refpect, Ah, madam, do not make 
your miftaken compaffion snore cruel ta me, 
than the feverity of the Romans themfelves, 
which we Chriftians jufthp tax, can poffibly 
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be: for they will but, in a few moments, 
take away that life, which you would, at 
once, protract and render miferable, Do not, 
I befeech you, madam, (continues he) think 
my fervices nreritorious, becaufe they are pard 
you in this place, and in your perfecuted 
condition: no, madam, Theodora has pre- 
ragatiyes enough td make many lefs unwor- 
thy {thaugh not more zealous) than I, am- 
bitious to ferve her, in what circumftances 
foever providence fhall think fit to place her. 
Whatever the Romans, that worfhip fortune 
and victory as goddeffes, and find their pro- 
iperity the 'powerfuleft argument to fupport 
and fpread their religion, may think of fuf- 
ferings. embraced for, confcience fake; fure 
we .Chriftians, that adore a crucified Saviour, 
who, as he tock upon him the form of a ser 
want, :was put to death between two thieyes, 
as a flave and a malefactor too, ought not to 
let any perfecutions, or indignities, leffen 
eur veneration or concern for thofe that chufe 
to fuffer for him, and imitate as well as own 
him, whatever it coft them. Nor, madam, 
(purfues Didyimus) needs your having been 
braught to this place make you think your 
{elf at all difhongired, in the opinions of 
thofe; that can make juft eftimates of things : 


_they Jook on fufferers for truth with his un- 


decievable eyes, that, by one of the pen-men 
he infpired, having mentioned thofe perfons, 
that, for religion’s fake, were imprifoned, 
deftirute, tormented, affronted, forced in the 
{kins of beafts, to wander like them in de- 
ferts, arid lodge in dens, honours them with 
this chara¢ter and teftimony, more glorious 
than: all the panegyricks of orators, and Jau- 
rels .of. conquerors, that the world was not 
worthy of them : and fuch judges will think 
Venus an infamous courtezan, though the 
Romans adore her in their temples; and will 
not, think Theodora the lefs excellent perfon, 
for having been condemned on the fcore of 
yirftie to a fcandalous place. Honour were 
a mean thing, and not worthy to have its 
lofs much feared, or regretted, if we could 
forfeit it without having forfaken virtue, and 
much more, if we could be deprived of it 
for having clofely followed her. Nothing can 
blemifh true reputation, that cannot be de; 
clined without manifeft injury to religion, 
which uftifies our a¢ting. whatever it im- 
pofes. The angels themfelves, that were fent 
to Sodom, {crupled lefs to go thither, than to 
difobey him, that made it their duty to do fo, 
nor were polluted by entering into that abo- 
minable place; and being attempted by the 
brutifh inhabiters of it, carried thence the 
angelical purity, wherewith they came thi- 
ther. 

Dipymus thought fit te fay what has been 
sgpeated, that he might confole fo chafte a 
virgin as Theodora, who had ftill enjoyed, as 
well.as merited, a fpotlefs reputation, by 
afflurine her, that the barbarous affront fhe 
had been expofed to, for conftancy to her 
religion, had not, among unbyaffed judges, 
Jefléned the high efteem her former life had 
jofily. given them of her virtue: but he would 
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not difcourfe long of a fubjeét fo nice, that 
it was difficult not only to infift on it, but 
fo much as to mention it, without being un- 
eafy to fo tender a modefty as hers he was 
{peaking to. Upon which account, pafiing 
on, to another argument, he told her, Thefe 
things I have mentioned, madam, to det you’ 
fee, .how little [can pretend to merit by the, 
circumftances of the duty I pay you; and 
confequently, how little you need feruple to 
accept of my further fervice, without which 
my pait endeavours will be uiclefs to us both: 
And give me leave. to own to you, madam, 
that it was not without mych trouble, as well 
as furprize, that 1 heard the incomparable 
Theodora’s merit fo much injured, as to have 
the valuablenefs of my life put into the ba- 
lance with that of her’s, nay, ahd made to 
preponderate. Alas, madam, there are le- 
gions, that, as well as J, dare expofe their 
lives to the greateft hazards, and run greater 
dangers for fome defpicable pay, or a few 
worthlefs leaves, than Ido to ferve my reli- 
gion, and the faireft proteffor of it. Every 
day affords thoufands of fuch men as I; elfe 
the Roman camps would not be fo frequently 
recruited, and thofe numbers, that fall in 
breaches, or in battles, would not have their 
rooms fo ambitioufly fupplied by men, that 
fee them do fo. But itch perfons as attain 
to be both the ornaments of their religion and 
the honour of their fex, muft be fo excellent, 
and. are fo rare, that it 1s not every age that 
produces fo much as one of them. Such 
exemplary ladies, do as well improve as eno- 
ble the times and places they live in; the re- 
{pect and love men have for them, makes 
their good counfels very perfuafive ; the 
lovelinefs of their perfons is fo diffufed to_ 
their actions, as, by making men forward to 
take them for examples, adds to their vir- 
tues both a great fplendor and a powerful 
influence. ‘That Zheedora is not only one of 
that {mall number, but eminent in it, no- 
thing but her prefence, could: keep it from 
being uneafy for me to evince: but, madam, 
(continues he) though in fuch circumftances, 
as mine, your {crupulous modefty may keep 
men filent, yet it ought not keep them from 
being juft. Your profound humility may 
draw a curtain, that may hide your virtues 
from your eyes; but, in the eyes of others, 
it cannot but ahcreafe their number, and ex- 
ceedingly add to.their luftre, You need nor 
therefore, madam, (purlues he) {cruple to 
receive the fervige I afpire to do you, upon 
an injurious apprehenfion, that it 1s above 
reward, whilft indeed it pretends not to any 
at all, except the fatisfaction and honour, 
that will be infeparable from the performance 
itfelf, Here Didymus paufed for fome mo- 
ments, being fenfible, how difficult a taflk he 
was entering upon; fince it was, without 
prejudicing his love, to own to his miftrefs 
herfelf, that he did not ferve her upon the 
{core of thar: but however, the fincerity of 
his affe€tion, and the great defire he had to 
make his perfuafions prevalent, haftened him 
to prevent her an{wer, by thus Prglecupings 
iS 


Seiadee Google 


The Martyrvom of THEODORA. 


his-difcourfe: It is true, madam, that Theo- 
dora’s perfections did not mifs in me, to 
have the operation, that they are wont to have 
upon thofe, that enjoy the opportunities of 
confidering them : and if fhe had been in adi- 
ftrefs greater than that fhe is now in, though 
her religion liad not at all contributed to bring 
her into it, I fhould joyfully have expofed 
myfelf to a greater hazard, than [ now run, 
to refcue her from it. But, madam, that is 
not our cafe; for that, which now brings me 
hither, is none of thofe fentiments, that, if I 
were poffeffor of a crown, would bring me 
to lay that and mytelf at your feet, and 
think myfelf more happy in your acceptance 
of it, than in all the advantages and prero- 
gatives, that could belong to it: for, madam, 
the refolution, that led me hither, was not 
infpired by the fair, but by the devout and 
virtuous Theodera. It fhe had no charms, 
but thoie, that cannot be feen with bodily 
eyes, or if her vifible beauty were but mo- 
derate, or none at all; her exemplary piety 
and unfhaken conftancy, fhining in fuch ex- 
traordinary expreffions of them, as fhe has 
this day given, would make me think my 
felf unworthy of life, if I fhould ftick at 
hazarding it to fave fo precious a one as her’s, 
and what I knew fhe would far more unwil- 
ingly lofe; and thereby do fome right to 
divine Providence, which, by fo unexampled 
a reliance on it, was thought, in fome fort, 
engaged to anfwer fo uncommon and intire a 
truft. After what fhe did for Chrift, I did 
not think I could do enough for her, if I did 
lefs than I have endeavoured to do; and 
therefore, madam, (concludes he) I hope as 
well as beg, that you will no longer fcruple 
to accept of that refcue, that Providence of- 
fers you, by an unmercenary and moft wil- 
ling hand, but will vouchfafe to make ufe of 
this military garment, (at which words Dy- 
dimus, with great refpect, pointed at his) 
and allow my endeavours, by procunng your 
fafety, to fecure my happinels, 

To this moving fpeech, the fair perfon, 
that it was addreffed to, returned chis calm 
aniwer: 

Tuovucu the handfome and obliging things 
“you have been pleafed to fay, generous Di- 
dymus, have made all the impreffions on me, 
that they ought to have; yet I muft, with 
your pardon, freely tell you, that they na- 
turally afford an inference, quite oppofite to 
what you would conclude from them ; fince, 
by difcovering more and more of your gal- 
lantry and friendfhip, they let me ftill fur- 
ther fec, how much the world would lofe, 
by being deprived of fo much virtue, and 
how unexcufable I, above all others, fhould 
be, if I fhould be willingly acceffary to that 
lofs. Your too too exceffive compliments I 
muft not pretend to anfwer, fince it would be 
too great a refle€tion on your judgment, as 
well as mine, to think you meant them for 
any thing more than what I have called 
them. But in anfwer to the ferious part of 
your ditcourfe, I fhall tell you, that if I had 
procecded in what I was going to fay to ycu, 

Vou, IY. 


when you interrupted me, I had, perhaps, 
prevented fome of the things you have faid, 
by freely acquainting you (as I now mean to 
do) with the ftate of my cate, and the in- 
tentions it fuggefted to me. When the in- 
human prefident (continues Theodore) had 
condemned me, either to offer facritice in an 
idol temple, or be led away to this infamous 
place, I was in fuch a perplexity and agony, 
as can hardly be conceived, efpecially by a 
perfon that is not of my fex ; for death itfelf 


was thought too mild an evil, to be one of . 


thofe, among which I was condemned to 
make my choice. On the one fide, the in- 
famy of this deteftable place was that, which 
I could not think on, without the utmott 
horror and indignation; and not only my 
fex and breeding, but even the dictates of 
more than one virtue, (modefty and chattity ) 
concurred to heighten my abhorrence of it: 
but on the other fide, I remembered, that J 
did not vow obedience to God with any ex- 
ceptions or referves; that I was both a dif- 
ciple and a worfhipper of a perfecuted and 
affronted Redeemer, for whom (though 
there were not an infinite inequality between 
our conditions) I could not fuffer more, than 
he had already fuffered for my fake ; having 
not only endured the crofs, but delpifed the 
feame, which the Fews infolent malice, and 
the Romans barbarous cuftom, had annexed 
toit. And I thought, that, perhaps, Provi- 
dence had led me into this diftreis, to give 
me an opportunity of fhewing, thar I could 
do more than die for Chrift, But I muft not 
now trouble you with the various thoughts, 
that diftra¢ted mind on this difmal occafion, 
on which, all that I could fay to thofe, thar 
rudely preffed me to give a pofitive anfwer 
was, that of the things they propofed, I plainly 
faw, that both were to be refufed, and there- 
fore I could. make choice of neither. But 
fince I would make nc elet¢tion for myfclf, 
their malice foon made one for me, of this 
deteftable place. I was fo confounded, and, 
as it were, ftunned, at the firit fteps they 
forced me to take towards it, that I tcarce 
knew what to think, or what I did, fave 
that I remembered, that idolatry was in the 
facred books reprefented as a moft odious, 
though {piritual fornicaticn; and that apr - 
{ftacy would be my own crime, whereas the 
confequences of refufing it could make me 
but the object of another’s : and remember- 
ing myfelf to be a daughter of him, thar 
againft hope believed in hope, to follow 
God’s call, I did, hike him, obey, not know- 
ing whither I went; yet having this fatisfac- 
tion, that I acted according to the diétates 
of a well informed con{cience; fo that, what- 
ever the way might prove, I need not fear 
to be mifled by clofely following an infallible 
guide, 

Here the chafte virgin’s words were a lit- 
tle interrupted by the flowing tears, and th- 
inevitable difcompofure, that were produced 
by the fad remembrance of the diftreffcd con- 
dition fhe was iecounting ; but having, as 
foon as fhe was able, fuppreffed thofe vihble 
: 5S eficcts 
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effects of her virtuous grief, fhe thus purfued 
her difcourfe. 

Revotvine thefe and the like thoughts in 
my mind, I arrived at this infamous place ; 
and being for a while left alone in this room, 
to try whether yet I could be brought to 
change my mind; the nearer approach of 
what I was to endure, making it look more 
hideous to me, than, till then, I thought it 
was poffible for any thing to appear, made 
me prefently think of flying for refuge to the 
dark fanétuary of death, and, by difpatching 
mylelf, drown in my yet untainted blood 
both my own difmal fears, and my perfecu- 
tor’s brutifh hopes. But then there came in- 
to my mind, what I had been often taught, 
and, whilft I was unconcerned, judged ratio- 
nal to believe, of the unlawfulnefs of killing 
one’s felf upon any account whatfoever. I 
confidered, that God, who made our Jove 
unto ourfelves the ftandard of the affection 


- we owe our neighbour, in forbidding us to 


dcitroy another’s life, muft be fuppofed much 
more to prohibit us that violence againft our 
own, And if fratricide be juftly lifted a- 
moneft the blackeft crimes, becaufe of that 
relation the flaughtered perfons have to thofe, 
that kill them ; how criminal upon that fcore 
muit be the murder of ourfelves, where the 
relation is not nearer, only becaufe it is too 
near to be properly any at all? The fove- 
reign author and abfolute Lord of our lives 
having thought fitto employ us here in his fer- 
vice, we cannot, without violating our duty 
to him, defert it, until we have performed his 
errand, which is, to glorify him by our lives, 
till loyalty to his truth, or his commands, 
convince us, that we may better glorify him 
by our deaths, Such confiderations as thefe 
would, Ihope, have reftrained me from end- 
ing my life with a crime ; but the thoughts 
of it were quickly fuppreffed, by my re- 
membering, that m this place I was deftitute 
of inftruments-to act it with, Wherefore re- 
membring, that Denicl had been preferved, 
though not trom the lion’s den, yet in it 3 
and his three friends were not delivered from 
the fiery furnace, till they had been caft into 
it; and having learned by thofe examples, 
that no fuccours can come too late, that God 


_defigns for our refcue, I betook myfelf to 


prayer, as the moft hopeful, as well as the 
moft innocent courfe, I could take ; and with 
an ardency, heightened with the extremity of 
my diftrefs, 1 was befeeching God, though 
with the lofs of my life, to preferve a purity, 
that by his grace had been hitherto kept un- 
blemifhed, when your unexpected entrance 
brought me a return of thofe prayers 1 had 
yet fcarce uttered. Judge then, generous 
Didymus ({ubjoins Theodora) by the condi- 
sion I was in, how much I muft think myfelf 
wbliged by fo brave and feafonable an at- 
tempt to deliver me out of it. 

To ferve fo bright a virtue, lodged in fo 
noble a fhrine, I thought, madam (fays Di- 
dymus, interrupting her) to be as much my 
duty, as to have found an opportunity to do 
it is my happinefs: and if you pleafe to per- 


mit me, as I now hope you will, the honour 
and fatisfattion of compleating my endea- 
vours to deliver you, I fhall much more va-. 
lue myfelf upon the having paid you that 
fervice (though it be more proportionate to 
my power, than to my defires) than if I had 
refcued a Roman general, or, for fuccefsful 
attempts, been made one myfelf. 

Wuen thanks are purchafed by merit, re- 
plies Theodora, to diiclaim a right to them, 
does not forfeit ir, but increafe it ; nor need 
you make me any new profeffions, fince after 
the teftimonies you have given me already of 
your virtues, and your friendfhip, I fhould 
make myfelf unworthy of them, if I doubted 
of their reality, or greatnefs. Yes, Didymug, 
I believe what you declared of the difinter- 
eftednefs of your proceedings in the refcue of 
a perfon of no greater merit, than I can pre- 
tend to ; fince the circumftances of your at- - 
tempt make it appear too generous to let 
me fufpeét, that the aim of it was other than 
noble too: and indeed, after what you 
have done (continues fhe) it would ill be- 
come ime to fcruple to be further obliged by 
you ; and therefore I fhal!l venture to make 
you a requeft, as foon as I fhall have ac- 
guainted you with the reafons it is grounded 
on, 

Didymus being furprized at this welcome 
declaration, was going with tranfports to af- 
fure her he could deny her nothing, nor 
obey her in any thing without joy, when 
fhe prevented him, by thus continuing her 
difcourfe. You know, my generous deli- 
verer, that virgins have fo great and clear a 
right to keep themfelves fuch againft all 
outward affaults, that monarchs themfelves 
(whofe force is not to be by force oppofed, 
when it tends but to deprive us of our lives) 
may be forcibly refifted, when they ftrive to 
offer violence toour chaftity. Since, then, an 
untainted purity is a jewel, that the poffeffors 
are allowed to preferve and defend, even by 
uncommon ways, if others will not ferve, 
and fuch as would in other cafes be unwarran- 
table ; though I do not, as I lately told you, 
think it lawful, as many do, to fecure virgi- 
nity by felf-murder, yet I cannot difapprove 
their opinion, that allow a virgin, in cafe of 
extremity, to implore that death from ano- 
ther’s hand, that fhe is forbidden to give her- 
felf with her own ; fince, in fuch a calami- 
tous condition, heaven, by debarring her all 
other ways of efcaping from defilement, feems 
to approve of this. And the {fcripture in-. 
forms us, that though the prophet Jonas held 
it unlawful to drown himfelf, yet he per- — 


fuaded thofe, that failed with him, to caft 77 
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him bound into the fea, when neither they 
nor he expected he could out-live many mi- 
nutes (as indeed it was not without a mira- 
cle that he did.) Wherefore, purfues Theo- 
dora, if you will perfeét what you have fo 
obligingly begun, you muft Jend me your 
arm and fword, to free me bya fpeedy death 
from mifchiefs much greater than it. The 
Romans will eafily believe, that my refiftance 
and provocations tranfported you to a re- 

venge 


t 
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venge, at which the barbarous ufage I have 
received at their hands makes it unlikely 
they will be much offended: the grant of 
my requeft will not hinder you from being, 
what you aré pleafed to think a title, Tbeo- 
dora’s deliverer ; for in the eftimation of 
equitable judges, as well as in hers, it will 
fuffice to give you a right to that title, that 
you have delivered her from her greateft ca- 
lamity and danger ; nor will the good of- 
fice I defire, be inconfiftent with my obtain- 
ing the honour of martyrdom. St. Fobn the 


Baptift, becaufe his bold zeal for the laws of 


religion gave the firft rife to thofe perfecuti- 
ons, that terminated in his death, is juftly 
reckoned among martyrs, though he was 
privately beheaded in his prifon at the foli- 


citation of a Courtezan : and if one willingly . 


Suffers death for the truth, or the intereft of 
religion, there needs not a {caffold or a ftake, 
anda public executioner, to make fuch a per- 
fon a martyr. And fince the perfecutions, 
thac now make havock of the church, are 
like to continue long ; and fince I am re- 
folved, by God’s affiftance,’ never to avoid 
them, by any either unlawful or unhandfome 
way ; the efcape you would perfuade me to, 
would but for a while delay thofe fufferings I 
ought not to fhun, and would make them 
much lefs acceptable, by my having endea- 
voured to avoid them ; efpecially by an ac- 
tion fo mean, if not criminal too, as to con- 
fent to the lofs of an excellent perfon, that 
moit generoufly expofed himfelf for my 
fafety. Deny me not therefore, concludes 
Theodora, with tears in her eyes, the Jaft re- 
gueft I fhall ever make you ; but by fheath- 
ing your fword here, (at which words fhe 

ointed, with blufhes, at her fair and inno- 
cent breaft) be pleafed, by one quick and 
charitable ftroke, to perfect my deliverance, 
without making me ftain it with the blood 
of my deliverer ; free us both from eminent 
danger, me of being difhonoured, and you 
of being tormented ; and by the fame att of 
friendfhip fecure me the coronet of virgi- 
nity, and procure me the crown of martyr- 
dom. 

Great was the furprize, and greater was 
the trouble, wherewith Didymus heard the 
conclufion of this difcourfe: in anfwer to 
which, as foon as his aftonifhment would per- 
mit him to fpeak ; Ah madam, fays he, what 
have you ever feen in the unfortunate Didy- 
mus, that could tempt you to make him fo 
ftrange a propofition ? that I, whofe errand 
hither was to venture my life in your fervice, 
fhould myfelf deftroy the admirable perfon I 
came to refcue ; and that Didymus fhould im- 
brue his guilty hands in Thecodora’s innocent 
blood, to fave one drop of which he would 


- gladly fhed all hisown? As your piety de- 


ferves to be the pattern of more than one 
age, fo I doubt not, but that in times very 
remote from ours your memory will fhine 
as bright, as your virtue and your eyes do 
now ; and then, how hideous a monfter muft 
I appear to pofterity, that will look upon me 


as‘one, that could in a ‘trice pafs from, pre- 


tending ‘to be your deliverer, to be really 
your murderer ; and this for no other reafon, 
than that you were pleafed to manifeft a great 
concern for my prefervation? And pardon 
me, madam, (continues Didymus) if I tell 
you, that your generofity makes you forget 
fome of your other virtues, and even of the 
dictates of the religion you have hitherto a- 
dorned ; fince your commands, if obeyed, 
would engage me to commit a crime, and 
make you yourfelf more than acceffary to it. 
For, madam, fince you acknowledge felf- 
murder to be unlawful, how can your com- 
mands give me a right to take from you a 
life, that you have not power to difpofe of ? 
And what excufe can I have, without fo 
much as the pretence of acting under autho- 
rity, to deftroy an innocent perfon? For, 
madam, fince I am to declare, why I pre- 
fume to do the thing in the world I would 
leaft be put upon, to difobey Theodora ; give 
me leave to tell you, that fhould I execute 
what you require, the action would not be 
excufable in either of us. For as Adam finn’d 
in doing a forbidden thing, though fhe, that 
prevailed with him to do it, was firft in the 
tranjferefion, and the Jewifh prophet was 
torn in pieces by a lion, though he did what 
he was feduced to by the perfuafions of a 
prophet; fo the {cripture clearly condemns 
David of murder, becaufe he killed Uriah, 
though not with his own hand, yet with the 
fword of the children of Ammon: and the 
{cripture tells us too, that God plagued the 
children of J/rae/ in the wilderneis, becaufe, 
as the text expreffes it, They made the calf, 
that Aaron nade, And indeed, by whatever 
hand innocent blood is fhed, the guilt of it 
will light upon the perfon, that procured it to 
be fpilt. And to this I muft add, that fince 
Chriftians are in fome cafes not only per- 
mitted, but exhorted, if not commanded, 
To lay down their lives for one another; the 
high value and concern I juftly have for 
yours, makes me conclude, that this ts cer- 
tainly one of thofe cafes, and confequently, 
thatI may lawfully offer you a fervice, .which 
you perhaps cannot lawfully refufe: fince 
providence has left you no other imnocent 
way, than the acceptance of it, to efcape 
your prefent danger. And the guilt of {elf- 
murder may, for aught I know, be contraét- 
ed, not only by a pofitive act, but by an in- 


' flexible refufal of the proffered means of fafe- 


ty. Pardon me, I befeech you, madam, 
purfues Didymus, if the great concern I have 
for fuch a perfon as Theodora, has extorted 
from me a greater plainnefs of {peech, than 
my profound refpect for her would permit 
me, upon any other occafion, And becaufe 
I perceive, that that, which makes you moft 
{cruple to grant my humble requeft, is, that 
your fuperlative generofity, and what your 
humility perfuades you to think gratitude, 
make you folicitous for the prefervation of a 
life hazarded for your fake ; I muft affure 
you, madam, that your inflexiblenefs will no 
way make provifion for my fafety: for if I 


fhould be condemned by your cruel com- 
mands 
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miands to leave you expofed to the barbarous 
and defiling rudenefs of thofe brutifh fatyrs, 
that impatiently wait without, the regret and 
fhame of having miffed the honour of Theo- 
dora’s refcue will give me far greater tor- 
ments, than the Romans can, for having ef- 
fected it, And I muft add on this occafion, 
madam, (continues he, not without fome 
change of colour and voice) that fome fenti- 
ments (which though I think not this a fit 
time or place to name, have been much con- 
firmed and heightned, by what I have this 
day had opportunity to obferve} have fo faft 
tied my happinefs to your welfare, that the 
prefence of my foul is fcarce more neceffary to 
my life, than your fafety is. Nor fancy, ma- 
dam, that the belief I own of the unlawful- 
nefs of felf-murder, will fecure my life ; for 
there are other ways to procure death to him, 
that is weary of life, than his own fword, or 
a draught of poifon ; fince paffion alone, 
when raifed to a competent degree, may do 
the office of either of thofe. And fince joy 
itfelf, though the moft pleafing and friendly 
of the paffions, has by its excefs proved de- 
{tructive of men’s lives ; why may not grief, 
and fhame, and indignation, which are paf- 
fions more violent, and very unfriendly to 
nature, be able to produce as fata] effects ? 
And to fhew you, madam, (continues Didy- 
sus) how much reafon I have to think, that 
your condition difpenfes me frorn obeying the 
dictates of your generofity, let me, But 
before Didymus had annexed his reafons, a 
noife made without gave him a hot alarm, 
and made him fear the patience of fome, that 
waited without, would not laft very much 
longer ; and therefore addreffing himfelf to 
Theodora, with a countenance as petitioning 
as his words, and eyes, in which his courage 
could fcarce reprefs the tears ; how long, ma- 
dam, fays he, will you upon groundlefs fcru- 
ples neglect an opportunity, whofe omiffion 
will be irreparable ? And how can you jultify 
to God, the flighting the means his provi- 
dence prefents you of eafily fecuring your 
fafety ? Ah, madam, (then concludes Didy- 
mus) by one quick and neceflary refolve, re- 
gain your liberty, preferve your honour, and 
fecure your life. Butif nothing, that has rela- 
tion to yourfelfalone,will.move you, be pleafed 
to reward the fervices I have effayed to do 
you, with the implored grant of your own 
fafecy ; and permit me for this once, rather 
to ferve you than to obcy you. Nor need 
your generous folicitude for me hinder, or 
retard your refolution : the world will not 
blame a fpotlefs virgin, for doing what is ne- 
ceffary to keep herfelf fuch ; nor look upon it 
us a part of ingratitude, to grant to one, that 
has done his beft to ferve her, a recompence, 
that he is fo ambitious of, as ta venture his 
life co obtain it at her hands. In fhort, ma- 
dam, (for the time allows me not a long dif- 
courfe,) if your cnielty will not permit me to 
prevent your death, grief, and other paffions, 
will not allow me to furvive ic; and then, 
(fuppofing I fhould fail of making retreat) 
would it not be a much more happy fate, 


that the conftant Didymus fhould die for 
having faved the matchlefs Theedora, than for 
having loft her ? 


CHAP. IB. 
i fie: thefe pathetic words he thought not 
fit to ftay for an anfwer, but retiring to 
a corner of the room, he divefted himfelf of 
his military coat, and upon his knee prefent- 
edit to Theodora. She, in the mean time, re- 
flecting upon his arguments, was by their 
force convinced, that the motion fhe had 
made him of killing her, was grounded up- 
on a dangerous error. And the noife, that 
had been made, in the outward room, alarm- 
ing her; at leaft as much as it had done him, 
Jet her fee fhe had no further time left her to 
deliberate. And therefore, being prevailed 
with, by fupplications made in fo perfuafive 
a way, that it appeared a far lefs cruelty, even 
towards him, to accept, than finally to re- 
fufe, his offer; fhe firft made her bluthes 
and her filence intimate her confent, and chen 
declared it more exprefly, by raifing him, and 
taking out of his hand what he prefented to 
her. And to his joy (which his forefight, 
that his fuccefs would be fatal to him, could 
not hinder from being very great) fhe re- 
ceived from him inftruction how to put it on, 
and permitted him (though not without 
ftrange diforder in her mind and looks) to 
afift her ; for as it was abfolutely neceffary to 
do it, fo he did it with all imaginable care, 
to diftrefs fo nice a modetty, as little as was 
poffible ; and therefore, as foon as ever he 
had done that, with all the refpect and de- 
cency the place and occafion would by any 
means permit, all that could be done without 
him, he left her to do herfelf, withdrawing 
to a part of the room, whence he could nos 
fee her: which retreat he was induced to 
make, not only out of civility and refpedt, 
but perchance becaufe the dar g-rs, that threat- 
en internal chaftity, have this peculiar fatc, 
that ufually thofe perfons are moft careful to 
fhun them, that are the moft refolved and 
the beft able to furmount them, 

As foon as the mutual exchange of their 
habits had made it decent for them to dif- 
courfe together, the difguifed virgin, with 
cheeks covered with blufhes, and with looks 
fo obliging, that they alone would have re- 
compenced Didymus for any lefs fervice than 
that fhe now received, addreffing herfelf to 
her benefactor; If your reafons, fays the, 
had not convinced me, that I could not with- 
out a crime free myfelf from my wretched 
condition by death, and if yet death were 
not the only way, by which, if I decline 
your generous proffer, I can poffibly fhun, 
what I far more apprehend than death, difho- 
nour ; I fhould not leave you in a danger, 
wherein only your concern for religion and 
for me has engaged you. But I doubt not 
the fame charity, that put you upon making 
me your generous proffer, and preffing me 

not 
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not to decline it, will make you pardon a 
fauir, to which your own reafons and impor- 
tunity have made you highly acceffary ; ef- 
pecially fince I know you think a tendernefs 
of honour, and an abhorrence of all defile- 
ment, to Le things fo allowable in a virgin, 
as very much extenuate, if not juftify, what 
they require of her, And indeed I fhall do 
you but right, when I thankfully acknow- 
Iedge, that in this whole tranfaction about 
my refcue, your carriage has been fuch, as 
would leave me no doubt, if ever I had been 
fo unjuit as to have any, of the purity and 
difintereftednefs of your intentions, by which 
Tam not a little confirmed in the opinion I 
have always had, that virtue may infpire as 
noble and as hazardous enterprizes, as pafficn 
can. I know, that in this day’s' work you 
aimed at higher retributions, than could be 
expected from one in my condition ; but yet 
I think myfelf obliged to affure you, that 
your heroic aéts of virtue and friendfhip 
have not been exercifed towards a perfon in- 
fenfible of them; but that your merit and 
your favours have produced all the efteem 
and other {entiments, which they ought to 
produce in a perfon, that is not altogether 
incapable to difcern and value them. And 
if the prayers of a difconfolate virgin, then 
faved by you, when all the reft of the world 
had abandoned her, can have any intereft at 
the throne of grace, they will obtain for you 
bleffings as great as your generofity to me has 
been, and not lefs lafting, than my fenfe of 
it will be ; and you will, during a long pro- 
tracted lite, either be allowed quietly to en- 
joy the glory, your many meritorious hazards 
of it have purchafed, or elfe be enabled to 
find a happinefs in your very fufferings, by 
virtue of thole peculiar confolations, that are 
referved for a perfecuted condition; as an- 
tiently manna was vouchfafed the J/raelites, 
only whilft they were exiles in the wildernefs. 
The quick fuccefs God has been pleafed to 
grant my prayers for my own deliverance, 
Jets me not defpair to find him propitious to 
thofe I fhall with no lefs ardency put up for 
yours: but if your charity fhould expofe you 
to further danger, I folemly promife you, 
that you fhall find [ have been inftructed, as 
well as obliged, by your generofity, and 
would not have left you expofed for my fake, 
that I might fhun any danger, that had threat- 
ned but my life. 

' Anp now the mournful virgin being to 
bid her accomplifhed votary a farewel, which 
probakly enough would prove the laft, by a 


manifeft change in her countenance, and the’ 


tone of her voice, and by the multitude of 
tears, that fell from her fair eyes, con- 
vinced him no lefs of the trouble fhe was in 
upon his account, than any verbal expreffions 
could do it; though fhe faid to him, in 
a moft obliging manner, Farewel, my ge- 
rerous deliverer; and may that God, who 
fees with- what reluétancy I confent to your 


danger, free you happily from it, and richly: 


recompenfe that noble charity, that led you 
into it. T hope we fhall yet fee one another 
Vou. IV. 


again upon earth: I am confident we fhall 
meet joyfully in heaven, by which I mutt 
confefs myfelf very highly favoured, not 
only in my deliverance, but in the inftrument 
of it; fince God makes me not beholden for 
my refcue to any common perfon, but is 
pleafed fo to order it, that I receive the greateft 
of earthly benefits from the moft generous 
of men, 

Mapam, replies the much troubled Didy- 
mus, your own unequalled perfections, and 
the operation they have had on me, make 
me fo much yours, that your wifhing me 
happy does more towards the making me fo, 
than your humility will allow you to be aware 
of. You have too much merit, madam, to let 
the fervices I have paid you, have a title to 
any; and what I have had the happinelfs to 
perform, is but what was every brave man 
in Antioch’s duty to endeavour: but if your 
goodnefs will needs make you think, that 
my poor fervices fhould have another (for 
they can fcarce have a greater) recompence, 
than you have already given them, by fuf- 
fering them to contribute to your fafety ; and 
if you will vouchfafe to allow the memory of 
him, that did them, a room in your thoughts, 
(which is the happieft ftation it can afpire to 
upon earth,) I humbly beg your faithtul fer- 
vant’s imiage may be looked on without any 
troublefome degree of pity ; fince his condi- 
tion will then need none, and the idea would 
very much mifreprefent the original, if it 
fhould difquiet her, whom he never ap- 
proached but to ferve her. It is fuitable, 
madam, to this frame of mind, that for 
Lheodora’s fake I muft now deny myfelf fo 
much, as to haften her departure, left fome 
crofs accident fhould prevent it: at which 
words, looking on her with a countenance, 
that all his courage could not keep from a dif- 
cernible change, Farewel, faid he, incom- 
parable Theodora ; may you continue long the 
ornament and the pattern of your fex ; and 
fince we fee, that fome fruits may be as well 
preferved in honey, as others in brine and 
vinegar, may the height of your virtue be 
kept up, but the objeéts of it fo changed, 
that by a fettled profperity you may hence- 
forth have occafion to exercife your modera- 
tion and your gratitude, inftead of your cou- 
rage and your patience. Once more farewel, 
concludes he, unequalled Theodera; and may 
you live but with as much contentment, as, if 
I fuffer for you, I fhall die with fatisfaction. 

Troucn thefe moving expreflions, and 
the accent, wherewith they were delivered, 
did very fenfibly touch a perfon fo well na- 
tured and gratetul as Theodora; yet fhethought 
the fitteft retutn fhe could then make to her 
lover’s difcourfe, was prefently to follow the 
advice he was fo earneft to have her fpeedily 
embrace: and therefore bidding him farewel, 
only by a look, wherein high degrees of for- 
row and gratitude were plainly mingled, fhe 
immediately difpofed herfelf to quit that dif- 
mal! place ; which then afforded a noble in- 
ftance, how little a great mind can be hin- 
dered from difclofing itfelf to be fo, by the 
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{tage it is obliged to a&t upon: for whilft in 
divers of the ftately temples of utioch, 
whores, (fuch as Venus and Flora) and ra- 
vifhers and adulterers, (fuch as Jupiter and 
Mars) were folemnly adored 1n an infamous 
{cene, dedicated to public luft and violence, 
the ftri€teft chaitity was exercifed, and mar- 
tyrdom itfelf was contended for. 

Havine once ventured into the outward 
room, that providence, to which fhe had, in 
fuch difcouraging, circumftances, trufted her 
virgin purity, would not leave the refcue of 
it incomplete ; but whilft the waiting rufhans 
were eagerly contending, who fhould fucceed 
the perfon they took, by the habit, to be Di- 
dymus, (and whofe face they did not wonder 
to fee muffled, prefently after fo favage an 
action, as they fuppofed him to have com- 
mitted) brought her fafely out of .that in- 
famous place: whence, by the leaft frequen- 
ted paflages fhe knew, fhe was quickly con- 
veyed to the houfe of her dear friend Irene, 
which happened to be nearer than her own. 

THERE, to avoid fufpicion, fome of her 
friends and relations were met together, to 
Jament her captivity, and join in prayer to 
him, that alone could deliver her, to be di- 
rected by God, how they might (if it were 
poffible) contribute to her refcue. But 
though their prayers were probably made 
with more zeal than hope, they were not a 
little alarmed, when aes out to fee, who 
knocked at the door, they faw, as they thought, 
a foldier, who would not have been quickly 
let in, if Jrene had not prefumed it to be Di- 
dymus, who was coming to offer his fervice 
to his captivated miftrefs, But it is not eafy 
to exprefs the wonder and the joy, with which 
they foon difcovered that this was not Tdeo- 
dora’s lover, but herfelf, whofe beauty, and 
her military drefs, would have made her, had 
the Roman guards difcovered her, pafs for 
their Pallas: nor was fuch a habit, though 
improper for a virgin, unfuitable to a great, 
as well as chafte conqueror. 

But though her prefence never needed the 
endearment of a furprife, yet the unexpected- 
nefs of it at that time and place, added to 
the tranfports it produced, efpecially in 
Irene, who, after a thoufand gratulations 
and careffes, at length begged, in the name 
of the impatient company, to know, how 
the bleffing they all received in her freedom, 
was procured. To which reafonable requeft 
fhe anfwered, by making a fhort but faithful 
narrative of what had occured, fince the time 
fhe was cited before the prefident, till fhe 
came to take fanctuary among them ; pioufly 
concluding, that, as what fhe had done not 
mifbecoming a Chriftian was altogether by 
the affiftance of divine grace, fo the fuccour 
fhe received to bring her out of danger, was 
by the conduct of divine Providence, which 
in her delivery made ufe of the high virtue 
and generofity of Didymus. ‘This relation 
made the company firft return thanks and 
praifes to the divine Goodnefs, which were 
followed by the celebrations of the happy 
inftrument of it; every one, as it were, . by 


turns, endeavouring to vye, who fhould moft 
commend fo venturous and difinterefted a 
lover: nor perhaps did Theodora herfelf, in- 
wardly diffent from that grateful company ; 
for though her modefty and refervednefs kept 


her from declaring her fentiments, as others 


did theirs, yet, perhaps, that was becaule fhe 
thought, that having given a candid account 
of his deportment, her narrative had made 
praifes needlefs, the hiftory itfelf being in- 
deed a panegyric. 

ArrTer the company’s curiofity was fome- 
what fatisfied by what Theodora had told 
them, and both Irene and fhe had made a 
requeft to a gentleman, that knew Dydimus 
well, to endeavour to bring them {peedy nc- 
tice of what had happened to him, or was 
like to befall him; the two excellent ladies 
retired to the apartment of Irene. There the 
pious Theodora, having devoutly paid her fo- 
lemn thanks and praife, for her almoft mira- 
culous deliverance, to the divine Author of 


‘it, fhe was accommodated by her friend, 


with clothes befitting her fex: nor was it 
difficult for Jreze, (though on fo fudden an 
occafion) to furnifh her with a habit fhe 
liked; for befides that a perfon fo fhaped 
and fafhioned as Theodora could make almoft 
any drefs graceful, fhe ufed to pity the mean 
vanity of thofe ladies, that could be either 
ambitious or proud of what they muft owe 
to a taylor or a dreffer, and affected to be 
taken notice of, not fo much for what they 
are, as for what they wear; and therefore, 
though fhe did not fcrupuloufly decline 
fafhionable clothes, becaufe they were fo, 
yet all the ornaments, that paffed the limits of 
the modefteft decency, fhe always as little 
valued, as fhe needed them, 


CHAP. IV. 


B. FORE this rare couple returned to 
the reft of the company, Jrene’s kind- 
nefs for Didymus made her think fhe ought 
not to lofe this opportunity, of doing good 
offices to her abfent friend: and therefore ha- 
ving, (as fhe eafily might) brought the dif- 
courfe to fall upon his late performances; I 
hope, madam, fays fhe to Theodora, you are 
now fatisfied, that the chara¢ter I gave you 
of the greatnefs of my coufin’s virtue, and 
the ardency of his flame, was dictated more 
by his merit than my friendfhip. I were 
very ungrateful, replies Theodora, if I did 
not willingly acknowledge his generofity to 
be altogether extraordinary, and that, as he 
could not oblige me more highly than he has 
done, fo it was not poffible, that he fhould 
do it more handfomely. 

I xnow, madam, faith Jrene, that Theo- 
dora may freely chufe among all the illuf- 
trious youth of Axtioch, what perion fhe 
would pleafe to make happy: and, without 
confidering her lefs obvious, though more 
admirable perfections, far lefs beauty than 
fhe is maftrefs of has, in our times, given 
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the poffeffors a fhare in the imperial throne, 
and perhaps too placed them upon the Ro- 
man altars, But yet, continues fhe, fince I 
have the honour to know you too well, not 
to be confident, that you value piety and 
virtue, and a flame regulated and excited by 
them, above thofe outward advantages, whic 
weaker fpirits are influenced by; I think I 
may prefume to fay, that I know not any 
perfon in Antioch, to whom the fair Theo- 
dora may, with lefs condefcenfion, vouchfafe 
a fhare in her favour, than to him, that had 
the happinefs to give her fo clear.a proof of 
the ardency, the purity, and the difintereft- 
ednefs of his flame. 

Ir I had not, replies Theodora, with a 
fomewhat diffatisfied look, been much fur- 
prifed at the beginning of your difcourfe, I 
had immediately {topped you there, and la- 
mented my infelicity, that Irene, whom I 
thought myfelf happy in having for my friend, 
allows herfelf, what is fo repugnant to true 
friendfhip, as flattery is. I could, continues 
Theodora, without paufing, for fear of being 
prevented, eafily, and with the approbation 
of many of the beft judges in Antioch, return 
the fair Jrene her own compliments, if I 
thought fit to imitate what I cannot approve : 
and to fpeak ferioufly, continues fhe, neither 
you nor I, ner any of our fex, ought to think 
fkin-deep beauty as great a bleffing, as it is 
an applauded one; for, without our fault, 
and in fpight of our care to preferve it, a 
thoufand accidents may, and time certainly 
will, ruin the lovelieft faces, and perhaps to 
that degree, as not in the remains to leave it 
credible, that ever they were handfome. It is 
true, that thofe vain men, whofe paffion ma- 
fters their reafon, are wont (for the moft 
part with defigns we ought not to be proud 
of) to fpeak extravagant things, and too 
often even prophane ones, of the beauties 
they profefs to adore: but though they really 
meant (which they very feldom do) all they 
fay, in praife of thofe they reprefent as god- 
deffes, yet I think a confidering perfon will 
fcarce be very proud of receiving that title 
from thofe, who can think, that a few colours 
and features luckily mingled are fufficient 
to make a deity. An uncommon degree of 
beauty, adds fhe, expofes the owner to ex- 
traordinary troubles, from the envy of thofe, 
that want it, and the importunities of thofe, 
that court it. And, without as much cau- 
tion and watchfnolnefs, as turn it into a trou- 
ble, it too often proves a ftrong temptation 
to thofe, that admire it, and a dangerous f{nare 
to thofe, that poffefs it. And if I had the 
vanity to think, what you would perfuade 
me to believe, I fhould yet take beauty th a 
woman to be like a rich perfume, which, 
though it be a thing very grateful in moft 
companies, and perhaps (efpecially at firft) 
very delightful to the wearer, yet does often 
difcompofe, not only ftrangers fhe chances 
to converfe with, but the beft friend’ fhe has; 
and not feldom does mifchief even to her- 
felf, by difordering her head, or cafting her 
into fits of the mother. I beg your pardon, 
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dear madam, fays the fair Irene, with fome- 
what of fadnefs in her looks, that whilft I 
had fo much beauty in my eye and thoughts, 
I forgot, that it was in Theodora, accompa- 
nied with a far greater and {crupulous humi- 
lity ; and I did not apprehend, that I could be 
thought guilty of flattery, fo near to a wit- 
nefs (at which words fhe pointed to a look- 
ing-glafs, that hung up in the room) ready 
to juftify more than I had occafion to fay. I 
willingly acknowledge with you, that the 
amiablenefs difcoverable by the eyes of every 
gazer is a thing far lefs defirable than de- 
fired, and procures the poffeffors more praife, 
than it brings them happinefs: and for my 
part, adds fhe, if I had the weaknefs to be- 
lieve myfelf miftrefs of what the folly of 
fome has made them flatter me with, yet I 
fhould not be over-much pleafed with a qua- 
lity, that would add to thofe harms, my frailty 
makes me guilty of, thofe, which I never in- 
tended 3 and makes ladies fo mifchievous to 
thofe that love them, that, even when they do 
not rob men of their innocency, they deprive 
them of their quiet. I confefs therefore, 
madam, (continues Irene) that it was inju- 
rious to infift upon the praifes of a face, 
when, how little foever it can be matched in 
its own kind, it is accompanied with feveral 
beauties of a much nobler kind: but that, 
which induced me to fpeak as I did, was to 
let the fair Theodora fee, that I was juftly fen- 
fible, how great a thing I begged for my 
friend, when I implored for him an intereft 
in her favour. And I do the lef defpair of 
the effects of ie goodnefs, both to him and 
me, becaufe I beg them for an abfent friend, 
who is not in a condition to fpeak for him- 
felf ; and who, as I perceived by the obliging 
relation you were pleafed to make of his 
carriage towards you, declined making you 
any requeft, when his fervices were fo happy 
as not to bé ufelefs to you. His filence, an- 
{wers Theodora, in fuch circumftances, had 
more effect on me, than his paffionateft foli- 
citations would have produced : but the thing, 
I prefume, you aim at for him, is of that mo- 
ment to me, that I cannot think fit to dif- 
courfe of it, till we can do fo with more 
calmnefs and leifure, than we can at this 
time expect. You know, Irene, that I have 
ftill looked upon marriage, as one of the 
moft important actions of life: and though I 
think they have too mean a notion of hap- 
pinefs and mifery, who imagine, that one 
creature can make either of them the por- 
tion of another; yet I think, that not only 
the dictates of difcretion, but thofe of fince- 
rity and chaftity, oblige a woman to have a 
great care, not to enter into fo near and in- 
diffoluble a relation, upon any grounds, that 
are not like to laft as long as it, (and confe- 
quently, as our lives: ) and therefore, a wo- 
mnan, that refolves to be what fhe fhould be, 
when a wife, ought to deliberate much upon 
a choice fhe can probably make but once ; 
and not needlefly venture to embark herfelf 
on a fea fo infamous for frequent fhipwracks, 
only becaufe the is offered a fine fhip to = 

the 


439 


440 


Heb, zi, 
23. 


2 


The Martyrpom of THEODORA. 


the long voyage with. But, continues the 
bafhful virgin, {not without fome little dif- 
order in her looks) firice my dear Jrene will 
needs make ufe of the privilege fhe has to 
know more of my thoughts, than I would 
difclofe to any other perfon in the world ; our 
friendfhip prevails with me to tell her, that 
if I were altovether at my own difpofal, and 
could be induced to admit fuch a change of 
conditiob, as I have always been averfe from, 
J fhould be more influenced in my choice by 
the fhining virtues and extraordinary fervices 
of Didymus, than byvall the advantages, that 
either titles, or ‘riches, or dignities, could 
give any of his rivals. But, my dear /rene, 
(adds fhe) we live in fuch times, and J, for 
my own particular, am befet with fuch cir- 
cumftances, that it were not only very un- 


-reafonable, but wildly extravagant, for me 


to increafe my commerce with the world. 
For, Jrene, continues fhe, in my opinion, 
a Chriftian does not deferve to be happy, 
and a true one cannot think he is happy, 
whilft the church of Chrift is miferable, at 
leaft as far as outward calamities can make 
it, When I fee the Empire over-run with 
idolaters and perfecutors; wher I fee’ ravifh- 
ers and whores adored in ftately temples, 
and the only worfhippers of the true God 
driven into corners, and purfued even thi- 
ther; when I fee fach, as God is pleafed to 
declare the world not to be worthy of; treated 
by men, as petfons not worthy to live in the 
world, but daily expelled out of it, with 
ignominy and torments: when, I fay, (adds 
Theodora, with tears in her eyes;) - I confi- 
der the general defolation of the church, and 
that I am like and willing to be, nota metr 
fpectator, but a fuffering actor, in this tra- 
gedy; I cannot, in the midft of her fighs 
and gteans, liften to the unfeafonable com- 
pliments of a lover, or think of relifhing any 
contentment, that defcends not from a ‘place 
too high for perfecution to reach. In thefe 
fentiments, fubjoins fhe, I am warranted 
by no lefs authority, than that of an apoftle, 
who, though not unfavourable to the mar- 
riage ftate, difadvifes thofe women, that are 
free, from entering into it, at leaft during 
the prefent diftrefs, though that were in 
his time very much inferior to thofe ftreights 
we are now reduced to. Yet, madain, fays 
Trenr, thofe expreffions of friendfhip, that 
a conjugal relation invites, are not only made 
allowable by it, but commendable; and are 
as real duties of piety and virtue, as divers 
of the more abftraéted exercifes of religion. 
I do not contradi& that, replies Theodora, 
but look upon that very thing, as a diffua- 
five from the ftate of life you would recom- 
mend; for if I could think fit to enter 
into it, it fhould be with a refolution to 
do all, that becomes me in it: and in fuch 
a calamitous time as we live in, I could not 
do that, without coming far more, than I 
now ata, within che’ world’s reach; fince I 
fhould think it nay duty, and perhaps be en- 
gazed upon another account, to have fuch 
apprshehfions for a near-friend’s danger, as 
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my own would be uncapable of giving ine, 
And the contentment [now enjoy in a dif- 
pofition to quit the world without regret, 
would be deftroyed, or at leaft allayed, by 
an uneafinefs to part with, what duty and 
inclination would, perhaps, too much faft- 
en me to. Here /rene was going to inter- 
rupt her by an anfwer, when her fair friend 
prevented her, by thus continuing her dif- 
courfe; And to me it feems very confidera- 
ble, that, the apoftle I lately mentioned, 
clearly enough: intimates, that to perftvere 
in a virgin ftate, in times of perfecution, 
gives thofe, that prefer it, the great advan- 
tage of ferving God more undiftractedly ; 
and confequently of being more entitely and 
uninterruptedly employed in the direét con- 
templation and fervices of an object fo 
fublime, that our mind cannot divert to a- 
nother without ftooping to an inferior one. 
And though it be true, that the duties of 
a ‘relation may rightfully challenge a part 
of an engaged perfon’s time and care; yet 
I fee not, why one, that has no need, fhould 
enter into a relation, that would make thofe 
diftracting duties neceflary. 

Tuoucn Jrene found it fcarce poffible to 
anfwer Theodora’s reafons, yet her kindnefs 
to ther abfent friend made her unwilling to 
Jofe the opportunity their privacy gave her, 
to make one attempt more in his favour; 
which fhe did, by faying to his excellent 
miftrefs ; But fhall not the as faithful as un- 
happy Didymus, be allowed to hope, that 
if once thofe difmal clouds, that pour down 
fhowers of blond, fhall be happily blown o- 
wer, he may have a particular fhare in the 
publick.joy and tranquillity ? that his fuffer- 
ings fhall end with the perfecutions of the 
church? that thofe fatal refolutions, that are 
fo deftructive to his happinefs, may ceafe 
with their occafion? that Theodora’s feveri- 
ty will not out live the Roman cruelty? and 
that her heart will not be the laft place, 
where the Emperor’s cruel edicts will conti- 
nue to have a fatal operation. 

Aras! Irene, fays Theodora fomewhat trou- 
bled to be fo preffed, how unfeafonably do 
you now difcourfe to me, about things re- 
lating to a time, to which very probably 
my life will never reach! for, fubjoins the, 
to deal clearly with you, Iam fo far from 
flattering myfelf with an expectation of thofe 
halcyon days I with you may live to fee, that 
I fhall not be furprized, if this day proves 
the laft I fhall fpend in this world; and if 
before night I pafs thence into another, 
where the frailty and mortality, upon which 
marriage was founded, ceafing, that condi- 
tion of life will have no place; but will be 
fueceeded by an angelical ftate, where our 
friendfhips, as well as our perfons, will be 
transigured, and made incomparably more 
perfect, than they can be here below. 
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7" HEODORA had fcarce made an 
end of faying this, when her converfa- 

tion with her fair friend was interrupted by 
the 
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the notice, that was given them, of the arri- 
Val of a gentleman of their religion, who 
brought fome news, that it concerned them 
to know, This advertifement foon brought 
back thefe two excellent ladies to the reft 
of the company, to which this intelligent 
and inquifitive perfon was going to give an 
account, which the fadnefs of his looks pre- 
pared them to find an unwelcome one. How- 
ever, they liftened to him with great atten- 
tion, as well as ‘concern; and he, after a 
fhort preamble, briefly acquainted them 
with fome particulars, that will héreafter be 
more fully related, But that, which he him- 
{elf feemed moft moved at the mention of, 
and which moft affected his hearers, was 
this ; that .when the prefident had notice of 
Theodora’s efcape, though there wanted not 
fome generous men, that endeavoured by 
feveral arguments to diffuade him from pro- 
fecuting her any further; yet he was fo far 
from being prevailed with to comply with 
fo reafonable a motion, that he folemnly 
protefted, that if ever he could get this fu- 
gitive (as he was pleafed co call that admi- 
rable perfon) once more into his power, he 
would never ftrive again to reclaim her by 
the fear of infamy, (a thing, which, faid he, 
T perceived fhe defpifed) but by the terror 
of death; fuppofing, as he added, that the 
would not fly from an altar to a {caffold, 
ora {take; and refolving, in cafe fhe were 
inflexible, to facrifice her to the indignation 
of thofe incenfed deitiess fhe had fo obfti- 
nately provoked. 

Tue former part of this difcourfe, which 
related to Didymus, his excellent miftrefs 
heard not without fuch inward commotions, 
that, in fpight of the calmnefs and referved- 
nefs of her temper, they clearly enough dif- 
clofed themfelves in her face, by feveral 
changes of colour, which thofe, that had late- 
ly admired the greatnefs of her courage, 
could not but afcribe to that of her concern 
for her diftreffed lover. But when the rela- 
tor had concluded that part of his narrative, 
that directly regarded herfelf, though it 
filled all the auditors with grief and terror, 
Theodora feemed to have gained a new life; 
fince, in her looks, the vifible tokens of a 
deep fadnefs were fucceeded by no lefs ma- 
nifeft figns of joy. 

Wuite the reft of thofe, to whom the 
melancholy account was given, were enter- 
taining one another with the reflections they 
made upon it, Jrene having drawn her fair 
friend afide, was impatient to learn the caufe 
of that pleafing change fhe had obferved in 
her looks, 

Wuitst, anfwers Theodora, I was liften- 
ing to the report of the eminent danger, 
which the generous Didymus was expofed to 
for my fake, I could not but be extreamly 
troubled to find myfelf reftrained from at- 
tempting his refcue, by the manifeft' dan- 
ger of being by the barbarous prefident 
fent back to the infamous place, whence 
your virtuous friend had ventured fo much 
to free me:. but now that the judge, by a 
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folemn declaration, has tied up his own 
hands from tempting me by fo juttifiable 
a fear, as that of infamy; it was no wonder 
my looks ditclofed fome tokens of a joy, 
grounded upon fo welcome an opportunity 
to exercife my gratitude without hazarding 
my honour. 

Warat? Theodora! faith Irene, as it were 
thunder-ftruck with this unexpected anfwer, 
do you put fo fimall a value upon that won- 
dertul deliverance, that icarce an hour ago 
you did io ‘devoutly and defervedly give 
thanks for, that you will fo foon ruth into 
greater dangers than thofe, that required 
little lefs than a miracle to refcue you from 
them? 

I nope, replies calmly Theodora, that I 
fhall never forget, nor without a deep fenfe 
remember, the admirable refcue you fpeak 
of. But I take the moft gracious part of 
that deliverance to confift in my being 
refcued from difhonour ; and think it would 
be much lefs obliging than ir is, if it de- 
barred me from the iureft and direéteft ways 
to glory, and if, to preferve my external 
purity, it did condemn me to ingratitude 
towards the meritorious inftrument of that 
prefervation, 


Our lives, faith Jrene, being trufted to 


us, as well as vouchfafed us, by God, are 
not fo much at our own difpofal, that it is 
allowable for us to part with them as we 
think fit; and it is poffible for us to aban- 
don thers, not only when we do directly 
and violently rid ourfelves of them, but 
when we do thofe things, whofe natural 
confequence is an untimely death. 

I BELIEVE with you, faith Theodora, that 
our lives are to be reckoned among thofe 
goods, that we are entrufted with, rather as 
ftewards than unaccountable proprietors ; 
and acknowledge too, that certain actions, 
that do not directly, may yet criminally 
tend to their’ deftruétion, But I do not 
think the care of our lives is committed to 
us, as that of our fouls is, with fo indifpen- 
fable an obligation to keep: them, that ic 
Can never, upon any terms whatfoever, ' be 
lawful for us to lofe them: for I think 
life to be a talent, which is indeed to be 
carefully hufbanded arid preferved; but is 
committed to us, not fo much to keep fafe, 
as to negotiate with; and is entrufted to 
us in order to a condition better than itfelf, 
And therefore, if religion, or virtue, require 
any thing at our hands, which cannot be 
performed without endangering, or even lofing 
our lives; in that cafe to venture them, or 
to part with them, is a duty, and confe- 
quently at leaft a juftifiable action: and this, 
purfues Theodora, I take to be my cafe, 
who am fummoned by faithfulnefs to a juft 
promife, and by gratitude to an extraordi- 
nary benefactor, to endeavour the faving 
of an innocent perfon, who is accufed on 
my account, and has brought himfelf into 
a great danger, only for having mof oblig- 
ingly refcued me from a greater. 
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Bur what, replies Jrene, if the attempt 
you defign is far more likely to deftroy 
you, than to fave Didymus? For the barba- 
rous judge is fo much an enemy to all 
Chriftians, as fuch, and fo much incenfed a- 
eainft you, for your efcape, and him for 
having been the author it; that the cruelty 
of that inexorable man will make him 
gladly deftroy you both, as far as human 
power and rage can do its; and fo, with- 
out preferving to the church of Antioch 
one of its ornaments, you will deprive it 
of another, and a greater, by denying it 
the influence it might receive by fo lafting 
and exemplary a virtue, as may Juftly be 
expected in a perfon fo pious, and fo’ young, 
as Theodora. 

Tue experience, anfwers Theodora, that 
this very day has afforded me, forbids me 
to. diftruft divine providence, and keeps 
me from defpairing to find my endeavours 
co refcue your kinfman fucceisful; if the 
moft wife and good, as well as abfolute dif- 
pofer, of events, fhail not think it lefs our 
advantage to be reprieved, than crowned, 
Without prefuming therefore to forefee e- 
vents, it is my pare to do what God has 
vouchfafed to put into my power; and it 
is not my duty to refcue Didymus, but it 
is to attempt it, and thereby acquit myfelf, 
as far as I am able, cf what I owe to my 
promife and my gratitude. If I had the 
vanity to think, adds fhe, that im a perfon 
of my fex and frailties, fuch aschurch as 
that of xtioch could be much concerned, 
I fhould chink too, that the attempt I am 
about to make, wcre the beft way to make 
my life fomewhat fignificant: for, where- 
as our heathen adverfaries are fo blinded 
with prejudices, that they Jook upon all 
we do or fuffer for Chriftianity, as the ef- 
“feets of a kind of fuperftitious frenzy, that 
feizes us, and tranfports us, whenever the 
articles of our faith are contended for; my 
expofing myfelf to their fury, rather than 
be wanting to the dictates of gratitude, 
which they, as well as we, look on as a 


“moral virtue, may help to convince them, 


that our love to virtue is general, and more 
difinterefted, than they thought it; fince 
Chriftians can venture and part with their 
fives, as well to fhun ingratitude, as to re- 
fit idolatry. 

Tuis gratitude, (replies Irene) whofe ex- 
cefs gives you and us fo much trouble, is 
a relative thing ; and benefits or fervices re- 
ceived cought to be requited by actions, that 
are acceptable to thofe they are defigned 
to gratify; but fure not by fuch, as we 
i:new will be unwelcome to them. And 
therefore, (continues fhe} the faithfuleft 
and moit difinterefted of your fervants will be 
{ar more unhappy, than the Roman cruelty 
can make him, if what he has done doth 
not convince you, that he can never look 
upon any thing, as a favour or retribution 
to him, that fhall deftroy, or fo much as 
endanger his adored mailtiel 

I were very unworthy, (rejoins Theodora) 
if I did not think Didyus capable of the 


higheft fentiments, that generofity and friend- 
fhip can infpire. But he is too juft to for- 
bid thofe he loves to afpire to fome fhare 
of thofe noble qualities, upon whofe ac- 
count, I am to confider, not fo much what 
his virtue will relifh, as what his condition 
requires; there being a fort of debts, to 
which mine to him belong, that ought to 
be the more carefully paid, the more frank- 
ly they are remitted, 

Tue forrowful Jrene being exceeding 
troubled to fee her endeavours unfuccefsful 
on an occafion, upon which, of all others, 
fhe moft wifhed to find them prevalent, was 
prompted by her grief to bring her eyes to 
the affiftance of her tongue; and weeping, 
faid to her inflexible miftrefs, If, madam, 
you will not have any compaffion for the ex- 
cellent Theodora, at leaft take fome pity 
upon the difconfolate Irene; and if her ar- 
guments cannot move you, be not at Jeaft 
inexorable to her tears. You have, (con- 
tinues fhe) vouchfafed me the honour of 
your friendfhip, and the happinefs of your 
converfation ; and by both thefe bleffings 
have given me fo much efteem and _ kindnefs 
for fo great a benefactor, that if you deny 
me, what I now implore, you will turn the 
nobleft parts of my happinefs upon earth 
into inftruments of my infelicity ; fince,.in 
a world deprived of Theodora, the defolate 
Jrene will languifh, rather than live, if the 
fhould be able to furvive fo a great a lofs. 

Theodora, whofe refolution and good na- 
ture were both of them extraordinary, though 
fhe had courage enough to fupport calmly 
her own perfonal fufferings, yet fhe had ten- 
dernefs enough to be very fenfible of thofe 
of her friends, And the moving expreffions 
of the forrowful Jrene, together with the 
tears, that accompanied them, made fuch an 
impreffion on her, that though, having fore- 
feen this ftorm, it did not furprize her, yet 
it did much diftrefs her, and let her fee, how 
many uneafy victories fhe was to gain, before 
fhe could triumphantly compleat that day’s 
work. And though after a fhort, but fharp, 
conflict, between her kindnefs and her refo- 
lution, the latter of them prevailed, yer 
it was not without fome reluctancy and com- 
motion, that fhe was able to return this an- 
{wer. Ah, dear Jrene, do not exercife fo 
much cruelty yourfelf, whilft you reproach 
me for being cruel; and do not add to the 
great affliction of parting with fuch a friend 
as Irene, that of feeing her fo much troubled 
on my account, and of feeing myfelf necef- 
fitated to the uneafy tafk of denying a re- 
queft of hers. If what I owe to my religi- 
on, and to your generous coufin,, would fuf- 
fer me, upon any terms, to alter the refoluti- 
on it prompted me to; the declaration of 
your defire to have me do it would have 
made all the arguments, you employed to 
perfuade me to it, unneceffary. It is true, 
that among virtuous friends kindnefs may 
challenge much, but not to the prejudice of 
confcience and reputation. I hope our friend- 
fhip is not, and am fure it ought not to be, 
barely a mutual fondnefs of twe young vir- 


gins ; 
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pins, but that virtue had a greater fhare in 
making and continuing it, thar fympathy 
and inclination had: and it 1s but juft, that 
a friendfhip, grounded chiefly upon virtue, 
fhould be governed and regulated by it. Per- 
mit me therefore (purfues fhe) with that 
freedom and plainnefs, that our friendfhip 
allows, to put you in mind, that in the 
ftreights, wherein providence has now placed 
us, it calls upon us to confider, not only that 
we are friends, but that we are Chriftians 
too ; who ought in reafon, as well for our 
departing as our departed friends, to liften 
to the apoftle of the Gentiles, who forbids 
us, upon the removal of thofe we love, to 
give up ourfelves to forrow, as thofe that have 
no bope. Indeed, if we were Epicureans, 
that believe the foul as mortal as the body, 
or fuch other pagans, as bury in the graves 
of their friends the hopes, or at leaft the 
confidence, of meeting them again; we 
could fcarce too bitterly deplore a feparation, 
that would certainly, or at leaft for aught 
we know, prove an eternal one. But having, 
through the goodnefs of God, been embra- 
cers of the gofpel, and enabled, though but 
imperfectly, yet fincerely, to live according 
to its dictates, and be ready to die for its de- 
fence; the fame grace may keep us from 
fearing, that the time of our feparation will 
be lafting enough, to bear any confiderable 
proportion to that eternity, which will be 
allowed us to enjoy each others company in. 
And give me leave to tell you, Irene, that 
I cannot rejoice at any expreffions, even of 
your kindnefs, that are injurious to your pie- 
ty, and bring your love of me into a com- 
petition with that, which ought to be as un- 
paralleled as its object is. They love a crea- 
ture too mnch, that think it too good to be 
parted with for the creator’s fervice, It is 
a high injury to him, to think we can lofe 
any thing for him, that he cannot make us 
a rich amends for, And I mutt not conceal 
my opinion, that a Chriftian difparages both 
himfelf and his profeffion, if he complains, 
that any lofs can make him unhappy, while 
he poffeffes the favour of God. Wherefore, 
my deareft Irene, (concludes fhe) let your 
friendfhip alleviate my grief, by fhewing 
me, how handfomely you bear your’ own; 
gnd prefer, I befeech you, upon this fad 
occafion, the exercife of the more generous, 
to that of the more tender, effects of kind- 
nefs. 

Aras! madam, fays the diftreffed Jrene, 
all the fine things you fay to comfort me, pro- 
duce in me an effect quite contrary to that 
you defign by them; fince they do but the 
more difcover the excellency and kindnels of 
the incomparable perfon I am going to be 
deprived of; after whofe company I fhall 
find that of the reft of the world too infi- 
‘pid, fo much as to divert me: and there- 
fore, if you will not grant me the bleffing 
of living with you, at leaft do not deny me 
the fatisfattion of dying with you, For 
though martyrdom be very formidable toa 
frail woman, yet heaven is more defirable to 


a Chriftian ; and I fhall not fear to take 4 
fcaffold or a ftake in my way, when I tra- 
vel to fuch a place, as that, in fuch compa+ 
ny as yours, 

You know, (replies Theédora) as well I, 
that our religion commands us to fuffer mar- 
tyrdom, when we are obliged to do it; but 
forbids us to thruft ourfelves unnecefiarily 
upon fo fatal and difficult a work. The a- 
poftles themfelves, whofe peculiar office it 
was to be the heralds and champions of the 
gofpel, were commanded, when they wete 
perfecuted in one city, to fly into another ; 
and accordingly one of the moft courageous 
of them, to avoid needlefs and unfeafonable 


dangers, Aled to ‘Ferufalem from Damafcus, as. xx: 
though, to do fo, he was fain to be let down2;. 


from the wall of this place ina bafker. And 
it is but reafonable we fhould not, without 
a manifeft call of providence, venture upon 
a conflict, in which we do fo much depend 
upon extraordinary affiftances for the victo- 
ry, that the fame bold difciple, that fo con- 
fidently promifed our Saviour, that he would 


‘die for him, was, in an hour or two, the 


firft, that renounced him. An infpired teach- 
er, who was ambitious to be, as he after- 
wards proved, a martyr, reckons it to be 
the gift of God, rot only to believe in Chrift, 
but to fuffer for chat belief. If (continues 
fhe) cur conditions were exchanged, and 
Irene, inftezd of me, were by divine provi- 
dence fingled out for martyrdom ; I fhould 
not envy her the glory, of letting many of 
both religions fee, that Chriftianity can ele- 
vate the courage of a woman toa degree, 
that they think appropriated to men, I 
would employ my prayers rather to obtain 
of heaven a divine fupport of her refoluti- 
on, than an inglorious change of it; and 
imitating that well-natured J/raelite, who 
not only willingly, but gladly, parted with 
his dear Efther, when fhe went from him 
to a throne, I fhould be more fatisfied with 
Irene’s advancement, than with her comni- 
ny ; and if I did noc prefer her happinefs to 
my own, it would be, becaufe indeed I fhould 


‘look upon them fo united, that I thould find 


mine in hers. Let me then (lays Lleodora) 
conjure you by all our paft and future 
friendfhip, rather to congratulate, than la- 
ment, the remove I am going to make ; and 
be not troubled, that one, whom you have 
been pleafed fo much to love, is called to be 
early happy. In fuch hazardous times as 
thefe, you know not how foon the perfecu- 
tor’s {word may fend you after her; and, 
at moft, this mortal life is too fhort, to let 
our feparation be very long. And in the 


‘mean time, the comfortable expectation of 


an unchangeable ftate, of whofe bleffedneis 
the renewed fruition of each other, will make 
a part, and not the greateft neither, may 
confole you for the abfence of a perfon, that 
in the iaterim will be happy enough to wilh 
you where fhe is, upon much julter grounds, 
than you can wifh her where fhe was. L:c 
ic then (concludes Theodora, with weeping 
eyes,) be a finfficient proof of my efteern and 
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love of Irene, that I part from her with tears, 
when I am going to a place, where the di- 
vine oracles affure us, that ai tears fhall be 
wiped from our eyes, and be fucceeded by a 
fulnefs of foy, that fhall laft for evermore. 


CHAP. VI. 


AH OUGH thefe reafonings were fuch, 
as Irene knew not well how to an{wer, 
yet being uncapable of acquiefcing in any 
difcourfe, that inferred it to be her duty to 
part with Theodora ; fhe refolved to try, whe- 
ther the perfuafions of the company, (which 
fhe knew would be very forward to affift 
her) would not be more prevalent, than hers 
had been: and that feemed an accident very 
friendly to her defign, that juft then hap- 
pened, by the arrival of an intelligent gen- 
tleman, whom fhe had a while before em- 
ployed to Jearn news of her friend; and who, 
on that {core, had been a curious and heed- 
ful {pe€tator of all, that had paffed at the 
prefident’s, in relation to Didymus, and was 
come to bring Jrene an account of it. To 
hear this, fhe and her forrowful friend were 
defired to rejuin the reft of the company ; 
to which the high and juft efteem they all 
had of fo brave a gentleman, as Dsdymus, 
gave an impatient defire to be informed of 
his adventures, ‘To fatisfy this curiofity, the 
gentleman, that was to do it, did, after a 
fhort paufe, make them the following nar- 
yatlye, 

I suppose this company needs not be in- 
formed by me of what happened to the Ge- 
nerous Didymus, between the time, that the 
excellent Theodora was condemned to af in- 
famous -place, and that, wherein he had the 
happinefs of helping her to make an efcape 
out of it: and therefore without wafting 
apy of that little time, whereof, I fear, we 
may have but too great need, I fhall pro- 
ceed to inform you, that when this aftonifh- 
ment, occafioned by this furprize of find- 
ing @ young man in the efcaped virgin’s 
room, was a little over, and they had cloath- 
ed Didymus in a habit more. decent to ap- 
pear in before a publick affembly ; they led 
him away to the judge, to whom fome of 
them related, maliciqufly enough, what had 
pafied, earneftly begging juftice of him a- 
gainft a perfon, who (they faid) could not 
but be a Chriftian; and who was not con- 
tent to be himfelf an offender againft the 
Jaws, but had dared to refcue another offen- 
der from the punifhment, to which they had 
doomed her. 

Acainst this charge, the undaunted Ds- 
dymus being afked, what defence he had to 
make, addreffing himfelf to the judge, made 
this refolute anfwer: I ftand accufed of a 
-twofold crime, of being a Chriftian, and of 
Theodora’s refcue: and though I cannot fo 
foon have forgot, how heinous my accufers 
have endeavoured to:make them appear, yet, 


inftead of denying either of them, I fthall 
own, that I glory in bath. 

As for Chriftianity, in an age, wherein 
it is fo cruelly perfecuted, I would not have 
embraced the profeffion of it, but that I was 
refolved, if there were ,occafion, to fuffer for 
it. And therefore I fhall neither deay what 
they call a crime, nor make an apology for 
it, nor deprecate any infliction, (for fo I call 
it, rather than punifhment, which ftill fup- 
pofes a fault) whereto it can expofe me. Nor 
could I, without being wanting to the duty 
of humanity, refufe my affiftance to pre- 
ferve the purity of fo noble a fhrine of chaft- 
ity, as the favage defigners of a rape on 
Theodora were going barbaroufly to violate. 
And the inward fatisfaction of having dane 
what became me on fuch occafions, will fup- 
port me under any fufferings, that fhall be 
drawn upon me, but by my loyalty to per; 
fecuted truth, and my compaflion of diftreft- 
ed virtue. 7 

Tue experience I have had, (anfwers the 
prefident) of the effects of thofe defperate 
errors you mifcall religion, makes me in- 
clinable enough to think, that you, as wel! 
as many others of your wild fect, have both 
madnefs and impiety enough to put off tae 
apprehenfions, as well as the other common 
fentiments, of human nature, and fear death, 
as little as you do the Geds. But fince you 
pretend to be more virtuous men, and obe- 
dient fubjects, than others; pray tell me, 
what you can fay, for your refcuing a male- 
faGtor out of the hands of thofe minifters 
of juftice, that were going to execute the 
fentence of condemnation upon her? 

Ir, replies Didymus, the fentenge you 
fpeak of had doomed her to death, though 
I fhould moft gladly have fuffered it in her 
ftead, yet ] had deplored your cruelty, with- 
out attempting to defeat it. But I confefs, 
I could. not, without indignation, as well as 
grief, fee fuch a perfon as Theodara, who for 
her beauty, virtue, and other pexfegtions, is 
juftly admired ‘by all, that know her, and 
looked upon as the honour of her fex, moftt 
injurioufly condemned to fo infamous and 
barbarous an ufage, as were unfit for the 
meaneft and defpicableft of creatures, that 
belong to the fex, whereof, fhe is the orna- 
ment. And confidering with myfelf, thar 
chaftity in women, and efpecially in virgins, 
is fo much a virtue, and their night to pre- 
ferve it fo confefsedly inherent, that all na- 
tions agree in afcribiag to them a right to 
defend it, without referve, again{t whofa- 
ever attempts to a a them of it; I con- 
cluded, that to help a diftreffed virgin to 
preferve fo acknowledged a right, was to 
defeat ravifhers, rather than to oppofa ma- 
giftrates, and not commit a crime, but hin- 
der the accomplifhing tf one. Nor could 
I think, that it was againft the Roman judg- 
es J aéted, when 1] oppofed perfons,, whom 
their favage defign made me leok upon as 
the worlt jort of Barbarians. AndI didnot 
doubt, Sir, (continues Didymus) that in your 
own breaft, when calmer thoughts {halt 

come 


5 John lil. 
16. 


The Martyrvom of THEODORA. 


come there to fucceed thofe, that lately pof- 
Seffed it, I fhall be abfolved from an action, 
which kept you from difhonouring yourfelf as 
much, as the execution of your fentence 
would have defiled Theodora ; and kept you 
innocent as to act, from what would have 
made you enemies for ever, not only of the 
faireft half of mankind, but of all thofe of 
our fex, that retain any fparks either of vir- 
tue or good nature. 

Ir Theodora, (replies the prefident ) were 
not a beauty, and one of your obftinate fect, 
I doubt you would never, for her fake, have 
adventured upon fo defperate an attempt, as 
makes you not more difobedient than ob- 
noxious to the law. 

_ I see not, Sir, (rejoins Didymus) why it 
fhould be a difparagement to Theodora’s beau- 
ty, or to the impreffions I have received of it, 
that all, thatit has engaged me to do, has been, 
with the utmoft hazard of my life, to ref- 
cue her purity, and deny myfelf, in the firft 
place, the advantages I endeavoured to de- 
prive others of. But the charms of her mind 
needed not thofe of her face, to make me at- 
tempt to preferve her. I have often in camps 
contended, not without hazard enough, with 
my victorious fellow-foldiers, to keep them 


* from violating the chaftity of captives, who 


had neither beauty to captivate others, nor 
any thing elfe to engage me in their quarrel, 
except their being innocent and diftreffed wo- 
men. But Theodora, fetting her beauty and 
birth afide, has been fo eminent, for all the 
good qualities and excellencies, that can ac- 
complifh a perfon of her fex, and efpecially 
for her chaftity, that my heart would have 
reproached me for not prizing virtue enough, 
if I had declined fo happy an opportunity, to 
exprefs the veneration I paid fo fhining a one, 
as hers, But, (purfues Didymus) I would 
not, by what I have faid, be thought to deny; 
that my religion had a fhare in the attempt } 
made to ferve a perfon, that did fo much a- 
‘dorn it, and was fo loyal to it. The Chrif- 
tian do¢trine, among many other excellefit 
things, that it prefcribes to its embracers, 
teaches them, that in fome cafes, among 
which ours is comprized, they ought to lay 
down their lives for one another. But, Sir, 
(concludes Didymus) you may be pleafed to 
take notice, that what I acted was according 
to the rules of it too: for I did not oppofe 
the.execution.of your cruel fentence by force, 
but only prevented it by an innocent ftrata- 
gem, whereby my ends were obtained with- 
out bloodfhed or violence ; no mari’s life 


having been fo much as endangered, except: 


my own, which I never thought myfeif 
bound to preferve from any danger, that piety 
or humanity fummoned mie to undertake. 
Tuovucu. the prefident could not but be 
fenfible, that Didymus had faid miore for Kim- 
felf, than was expected ; yet, that he might- 
not be: thought to: be fatisfied with the de- 
fence of a perfon, whom he meant to corl- 
demn, he told him; I do not think it 
ferange,.that thofe, who‘dare call the very 
worfhip of the-gods fuperftition and: idola- 
Vou. IV. 


try, and that, which all men but yourfelves 
call impiety, religion, fhould ftyle rebellion 
againft the magiftrate, loyalty to the truth. 
But how induftrioufly foever you ftrive, not 
only to cloak acriminal a¢tion, but transform 
it into a virtuous one, I can eafily, through 
all its difguifes, perceive the difobedience and 
refractorinefs to civil government, that is fo 
contagious, and fo fpread among the em- 
bracers of your fect, that princes have no 
other way, but your ruin, to fecure their 
own fafety, which would.be quickly endan- 
gered, if your power and numbers were half 
as great, as the difloyalty of your principles 
and practices. 

To bea fufferer for my religion, (anfwers 
Didymus) is that, which I fhall not fo pro- 
perly fubmit to with refignation, as em- 
brace with joy: but to find my religion a 
fufferer with me, if not for me, and to fee 
Chriftianity made a ftate-crime, while it fe- 
verely prohibits and condemns all crimes, and 
none more exprefly, than difobedience to the 
juft commands of magiftrates; is that, which 
I confefs, does not a little trouble me ; and 
therefore, Sir, I hope you will allow a per- 
fon, that is much more concerned to keep his 
religion, than himfelf, from being endangered 
by this accufation, to give you a righter ap- 
prehéenfion, than our calumniators have done, 
of the innocenteft, as well as the trueft, re- 
hgion in the world. | 

Tuovucu, for my part, (continues Didy- 
ius) 1 think, that the liberty of ferving God, 
by fuch ways, as are not repugnant to the 
light, or laws of naturé, or the welfare of ci- 
vil Societies, is the common right of man- 
kind, and cannot be denied man, without in- 
juftice ; yet Ido not now plead for it ; and you 
are moré concerned to look to that, than I, 
For if you make me fuffer, for the innocent 
ufe of that right, which God and nature 
have granted unto all men, I fhall but un- 
dergo a tranfient punifhment; but you will 
expofe yourfelf to an eternal, and (which is 
worfe) to a defervéd one. No perfons in the 
world can pay more obedience to the laws of 
their fuperiors, than Chriftians do. We, that® 
can fhed the enemy’s blood, and hazard our 


own, as freely, and perhaps as fuccéfsfully, . 


as any foldiers in your armies, fuffer you to 
fhed ours, as tamely as any fheep you have in 
your folds, And:-fure, we are very unhappy, 
as well as you very incredulous, that thofe 
profeffions of loyalty arid obedience, that are 
not more vifibly written in our books, than 
frequently figned with ourblood, cannot gain 
credit with you; nor our death itfelf convince 
you, when the wounds, that we quietly fuffer 
to pierce our -breafts, would open you win- 
dows into our hearts, if fome had not a 
greater mind to pierce them, than to know 
them. But the fame juft care we have to 
obey authority, what rate foever the fubmif- 
fions coft us, forbids us to do thofe things, 
for the refufal. whereof authority condemns 
us, For God being, as the only creator, fo 
the fupreme governor of man, -his laws are 
thofe of the trueft fupreme authority : and 
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princes themfelves being his fubjeCts, and but 
his lieutenants upon earth ; to decline their 
commands, whenever they prove repugnant 
unto his, is not fo much an aét of difobedi- 
ence to the fubordinate power, as of loyalty 
to the fupreme and. univerfal fovereign. And 
in fuch cafes we are no more rebels againft the 
emperor, when we prefer the performance of 
God’s laws to a compliance with his, than 
we fhould be, in cafe we fhould difobey the 
orders of the governor of the province we 
live in, if they fhould prove repugnant to 
thofe of Augufus. And even in thefe cafes, 
if we cannct yield an aétive obedience to the 
commands of the civil fovereign, we do 
not refufe him the utmoft we can confent to, 
which is paffive obedience : and when our 
confciences permit us not to do thofe, to us, 
unlawful things, that he commands, they 
cnjoin us to fuffer unrefiftedly, whatever pe- 
nalties he pleafes to impofe. And give me 
leave, fir, to add, (fo Didymus continues) that 
we are fo far from making religion a cloak to 
the purfuit of prefent advantages, that you 
daily fee us renounce them all, and our lives 
to boot, to maintain our loyalty to our ma- 
ker, without hopes of being recompenfed, 
but in another world ; and even there we 
cannot expect any, but by the fentence of a 
judge, whom none can either bribe or de- 
ceive, and who is more fevere to crimes, 
than any perfecutor on earth can be, to inno- 
cents. I will not tell you, purfues Didymus, 
that, on the other fide, the affurance we 
have of the ineftimable rewards laid up in 
heaven for loyalty to God and his truths, 
the internal applaufes of a good confcience, 
are things of fo elevating and fatistying a 
nature, that our religion can make the 
hearts it poffeffes, not only deteft the am- 
bition of thofe fubjeéts, that afpire to earthly 
crowns, but perhaps pity the condition of 
thofe princes, that poffefsthem. ButI dare, 
fir, avow, that the harmleffnets of our princi- 
ples is not more Icgible in our profeflion, 
than in our practices and fufferings. For the 
multitude of Chriftians is fo great, that [in 
your cities, your country, your courts of juf- 
tice, your camps, and all places of publick 
refort, except your temples, they are not on- 
ly prefent, but numerous ;] and your ene- 
mics, as well as your armics, have been fufh- 
ciently convinced they know as well, how to 
kill, as die: fo that it is only becaufe we 
will not forfeitour innocence, by a forbidden 
way of defending it, that we are expofed to 
fuch cruel fufferings for ir. And I doubt not 
but equitable eftimators of things will con- 
clude, that our calmly fubmitting to fuch in- 
human ufages fufficiently fhews, that we do 
not deferve them. 

Tne judge difcerning ftill more clearly, 
that his difcourfes made much lefs impreffions 
upon Didymus, than thofe of Didymus did up- 
on the hearers, refolved to break off this 
kind of converfation, and with a ftern coun- 
tenance, told the prifoner, that it was high 
time for him to remember, that he was a 
judge, .and not a pricft ; and chat therefore, 
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though his compaffion had hitherto invited 
him to employ perfuafions, yet now their un- 
fuccefsfulnefs obliged him to declare pofitive- 
ly, that he was fure the gods, that he and the 
world worfhipped, were the true ones; and 
that if Didymus did not forthwith acknow- 
ledge them to be fo, by facrificing to them, 
he fhould quickly feel their power, by being 
put to a death, his obftinacy made him both 
deferve and appear fond of. 

Dipymus, without feeming to be at all 
moved at this rough language, calmly, as 
well as refolutely, replied : 

Txovucs, fir, am moft ready, whenever 
Iam called to it, to fuffer for my religion, 
yet I would not be thought to expofe myfelf, 
tor an obftinate denial, to hear and confider, 
what may be objected againft ir. We Chrif- 
tians, whatever wilfulnefs may be mifimputed 
to us, are not fo fond of fufferings, or of 
our own conceits, as not to be more willing 
to have them brought to the bar, than to be 
condemned there for them: and perfecuted 
opinions are things, which, as we do not re- 


_nounce, 10 we do not embrace, for their be- 


ing fuch. Nor are we fo blind and wilful, as 
to reject clear arguments, that would both 
inftruct us and refcue us too, if any fuch could 
be propofed by the embracers of your religion. 
This I fay, fir, continues Didymus, not 
to contradict what you were faying of your 
being not a prieft but a judge ; but to clear 
conftancy from the imputation of obftinacy, 
and declare, that if we could fee reafons on 
your fide, fitted to deliver us from error 
and from death, we would not be fo mad, or 
fo perverfe, as to chufe rather to renounce 
life, than embrace truth. But pardon me, 
fir, (fubjoins he) if Ithink, that though you 
are commiffioned by the fupreme power to 
be a judge for life and death, yet you are not 
conttituted by the fupreme verity a judge of 
truth and falfhood : and therefore, I take 
yourowning to worfhip many gods, who, by 
their very being many deities, are fuf- 
ficiently proved not to be true ones, for a 
declaration of your opinion, not a demonftra- 
tion, that it ought to be mine too. If you 
prefs us with arguments, we are ready to 
an{wer yours, and offer you ours: but when, 
inftead of them, you employ threats, we do 
not think it proper to argue againft them, 
but to defpife them ; fince it is not our rea- 
fon, that they affault, but our conftancy. 
And therefore, give me leave to tell you, fir, 
concludes Didymus, that the Chrittian religion 
can fo'fortify and elevate the mind, and place 
it fo much above the reach of a political ju- 
rifdiction, that I fhall fuffer your fentence 
with far lefs trouble, than you will foon or 
late feel at the remembrance of your having 
pronounced it ; and you will not find it in 
the power of all your executed threats, to ruin 

either my conftancy, or fo much as my joy. 
THe judge, enraged to fee his power 
thus defpifed, and, as he interpreted it, af- 
fronted by a prifoner,- declared, he would 
defer no longer than one hour (which fpace 
he allowed him to repent his errors in,) to 
pronounce 
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pronounce againit him the fatal fentence, and 
comtnanded him to be immediately led to the 
place, where it was to be executed ; towards 
which he himfelf intended to follow at fome 
diftance ; whether it were to feed his cruel 
eyes with a fpedtacle, whofe tragitalnefs his 
revenge would make acceptable to him ; or 
to prevent any tumult or diforders, that the 
courage of Didymus, and the efteem and pity 
it had excited in the numerous by-ftanders, 
might poffibly occafion. 


Carty Bee vil 


S foon as the gentleman, that made the 

paft difcourfe, had ended it, the juft 

idea it formed in the minds of the hearers, 
and efpecially of the two ladies, of the fin- 
gular piety and heroic courage of Didymus, 
made fuch an impreffion on the grateful and 
compaffionate Theodora, as exceedingly 
heightned her refolution to refcue him, if it 
were poffible, and haftened her to begin im- 
mediately to attempt it. In order to which, 
having obferved, that the hearers liftened fo 
attentively: to what the relator faid, that they 
then minded nothing elfe, fhe took that nick 
of time to withdraw herfelf filently into ano- 
ther room, and by a pair of back-ftairs, con- 
veyed herfelf out of the houfe; whence by 
indirect ways, (for fear of being overtaken in 
the fhorteft,) fhe went with as much hafte 
and gladnefs to an almoft certain death, as 
others are wont to fhun and efcape it with ; 
leaving Irene and her other friends, no lefs 
amazed than troubled, when fometime af- 
terward they perceived hermiffing, and found 
all the diligence they employed to retrieve 
her. fruitlefs: for, Theodora, fearing fhe 
could not long efcape the diligence of her 
purfuers, unlefs fhe haftened to a place, where 
ihe juftly thought they would not follow her, 
delayed not to go direétly towards the com- 
pany, that fhe was told attended the ptefi- 
dent in the affairs, that were tranfacting’ in 
his court. Among thefe attendants fhe had 
not ftaid long before fhe defcried her brave 
lover under a ftri€t and rude guard, but 
with a look fo manly, and fo ferene, as 
fhewed, that he deferved another ufage, and 
was not in the leaft daunted nor difcompofed 
by that he met with, This moving fight fo 
affected the generous and compaffionate T4eo- 


dora, that thotgh in fo’ publick place and’ 


manner fhe could with lefs reluctancy ‘die 
for Didymus, than fhe could plead for him ; 
yet her gratitude furmounting her bafhful- 
nefs, after fome conflict within herfelf, fhe 
made towards the tribunal; to which fhe 
found a more eafy paffage than fhe expected! 
for the advantageoufnefs of her fhape and 
ftature, and gracefulnefs of her motions, eafi- 
ly produced for her fuch fentiments in the 
admiring by-ftanders, as made them with 
great refpect give’ her way, and let het, 
without difturbance, pafson to the bar. She 
had but a very little while ftaid there, before 


the prefident was moved by the concourfe 
of thofe, whom curiofity and wonder invited 
to gaze on the fair ftranger, to caft his eyes 
on her; and notwithftdnding the unlikeli- 
hood, that fhe fhould appear there; without 
having been forcibly brought thither, as 
foon as, out of refpect fo his dignity, fhe had 
lifted up her veil, he difcerned, that it was 
fhe, by a fort of beauty fo peculiar, as was 
not eafily either to be met with in others, 
or to be forgotten by any, that had ever 
feen it. 

Bur though the judge were thus fur- 
prized at her prefence, yet hé little lefs ad- 
mired her courage, than her beauty, when, 
with a face, wherein the blufhes of her 
cheeks, and the affurednefs of her looks, 
equally difcovered her modefty and her fear- 
leffnefs, fhe told him, I know, fir, that it is 
a very unufual thing, fora perfon of my fex 
and religion, tocome to this place unfent for: 
but I hope you will be pleafed to confider, 
that, as the action is extraordinary, the oc- 
cafion of it is fo too. For both virtue; the 
juftice, that you fit here to diftribute, and 
gratitude founded upon the higheft obligati- 
ons, engage me to appear before you oh the 
behalf of that brave prifoner, (at which words 
fhe pointed at Didymus,) and prefent you the 
object, on which you may inflict with Tegal 
juftice, ‘what you cannot make him fuffer, 
without being taxed of cruelty. For fuppo- 
fing a debt to be due to the law, yet it would 
be more fevere, than juft, to profecute the fe- 
curity, now the principal’ offers to pay the 
debt. He may well be looked upon as my 
hoftage, whom I now come to redeem ; ‘and 
it isnot, fir, your intereft to decline the ex- 
change, fince by it you will preferve a per- 


fon, whofe courage, engaged by his grati- 


tude, may do fignal fervice’ in the Roman 
army ; and fince my ¢éfcape was all his 
crime, I befeech you ‘let my furrender of 
myfelf obtain his abfolution. ~~ 
~ Here Theodora paufed a while, partly ‘to 
recover from the diforder fo unufual and dif- 
ficult an effort of her modefty' had: put her 
into; and partly‘ to obferve the judge’s coun- 
tenance, upon his hearing, what’ fhe had faid, 
and to take médfures thence; in what fhe was 
further to fpé#k. The piefident in the mean 
time continued filent, whether the longér to 
hear the mufick of her voice, or becaufe fo 
many chdatms, as natufe had crouded in her 
face: and fo much fadnefs, as her concern for 
her lover had -difplayed in her ‘looks, had 
fomewhat mollified him, as they might have 
done a tiger. Whereupon the fair fuppliant 
hoping, that his-not ‘interrupting her pro- 
ceeded from fome relenting thoughts, re- 
fames her difcourfe in thefe terms: but 1f, 
ffr, to procure the difmiffion of this gentle- 
man, your juftice had need to be feconded by 
your clemency, perhaps you never had, nor 
never will have, an object, whofe merit may 
fo well warrant the exercife of it. For his 
life, ever fince he bore arms, has been em- 
ployed in the fervice of his princes, and fear- 
lefsly hazarded for their greatnefs. ce the 
action 
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action, for which he is now in trouble, 1s fo 
heroick, and fo difintereffed an one of cou- 
rage and compaffion, that in it he could 
{carce have any other motive, than the great- 
nefs of his generofity, nor other end, than 
the exercife of it. Nor need you fear, that 
your clemency on this occafion fhould intro- 
duce a bad example ; for this of Didymus is 
never like to be imitated, nor can be fo, but 
by perfons too virtuous to be delinquents : 
and if fuch aétions be criminal, at Jeaft it 1s 
unlikely they will grow common crimes, 
And here Theodora perceiving, that the im- 
patient Didymus (now come agair to himfelf, 
after the aftonifhing furprize this adventure 
gave him) was upon the point to interrupt 
her, fhe thus prevents him. And you, 
brave Didymus, forbear to oppofe the accom- 
plifhment of my juft defires. The courfe, 
that I now take, is the only, that Icould take, 
to evidence my gratitude, and to let you fee, 
that you have not exercifed the nobleft acts of 
generofity and friendfhip towards a perfon 
infenfible of the dictates of thofe virtucs. I 
could not (continues fhe) but be glad to be 
refcued from the ignominy of a rape; but I 
did not intend to be robbed of the glory of 
fuffering for Chrift ; which is alfo the only 
means left me to evince, that I declined dif- 
honour, and not death, and never meant io 
much to difoblige the world, as, for the fake 
of an infignificant maid, to deprive it of one 
of the moft generous of men. You have left 
yourfelf but one way to increafe your paft fa- 
vours, which is, to allow me the only real 
expreffion I can make of my fenfe of thein ; 
and that in fuch a way, as can at moft but 
make fome little diminution of them, with- 
out pretending ta make a retribution for them. 
If therefore (concludes fhe) you will com- 
pleat the obligation you have laid on me, by 
preferving to me the coronet of virginity, 
you muft not oppofe my obtaining the crown 
of martyrdom. a 
Dipymus had need of all the refpect, that 
he paid his admirable miftrefs, to keep him 
thus long, from interrupting a difcourfe, that 
tended fo little to his fatisfa€tion ; and there- 
fore fhe had no fooner put a period to it, than 
(with a deep figh) he told her; Ceafe, Zdeo- 
dora, ceafe, to plead for the continuance of 
life, that you are almoft as cruel to me, in 
thus endeavouring to preferve, as you are, in 
thus hazarding your own. And if I durft 
not hope for, from the prefident, more than 
I fee I muft, on this occafion, expect from 
you, I fhould think myfelf as perfectly 
wretched, as (whatever your intentions be) 
your proceedings are unkind. But I am con- 
fident our unbiaffed judge is too impartial, 
not to difcern in your difcourfe, that the ex- 
cefs of your goodnefs has had the chief in- 
tereft in the management of your plea ; the 
cafe, about which we differ, being in itfelf fo 
clear, that alone to ftate it, is fufficient to 
plead ir on my behalf. For I enticed you to 
efcape out of prifon, and then, at my own 
peril, facilitated to you the means of doing 
ig : you leave me behind as a pawn to the 
I 


laws, and thefe, finding me in your room, 
make their great minifter, before whofe tri- 
bunal we ftand, doom me, for your offence, 
to the death defigned for your punifhment 5 
which fince I joyfully proffer myfelf to fuffer 
for you, or rather, fince you fuffer it in me 
your proxy, the illuftrious prefident is too 
well acquainted with his office, to need to be 
told, that, at leaft inequity, the furety’s pay- 
ment difcharges the principal from the debt ; 
efpecially, when he not only profters the pay- 
ment, but moft earneftly defires the accept- 
ance of it, as a great advantage to him. I 
hope then, great fir, fays he, (turning him- 
{elf to the prefident, with additional reipect 
to that he had fhewed him before,) that you 
will accept of my life inftead of hers, who 
deferves a long and happy one; and that, 
when my fentence of condemnation fhall be 
pronounced, and gladly acquiefced in, it may 
free her, I am condemned for. The love of 
felf-prefervation is fo natural, that it cannot 
be made capital, without affronting nature, 
and punifhing as well, what men are, as what 
they do : and the love of purity and honour 
does fo much become a chafte virgin, that the 
natura] confequences of it are too commend- 
able to be fic to be made penal. Ic 1s I, 
who having defpifed dangers, that I might 
eafily have avoided, when it was queftion to 
do an illegal thing, do yet glory in the crime, 
that am the juft and proper object of the ri- 
gour of your laws: and her years are yet fo 
tender, and her difpofition fo innocent, that 
fince, if fhe have erred, it was by my per- 
fuafions, if fhe be to be punifhed, it fhould 
be in my perfon, All that fhe has fince al- 
ledged to appropriate my guilt, or involve 
herfelf in it, will, I hope, by 2 Roman ma- 
giftrate be looked on, as it 1s indeed, as an 
argument of her generofity, and not of her 
crime. And the Romans are too much 
friends to gallantry, to punifh in a lady that 
virtue, that they applaud and crown even in 
foldiers, 

_ But now, continues Didymus, 1 muft ad- 
drefs myfelf to you, O Theodora, and muft 
complain of, or at leaft deplore, my infeli- 
city, that after I had done and fuffered all 
that I could, though it was much leis than I 
would, for the prefervation of fo dear a life 
as yours ; you come now to hazard it, to 
make mine end with forrow. But granting 
you fhould prevail in the no lefs unwelcome, 
than generous attempt, you are pleafed to 
make, how cruel were you, to envy me at 
once, the two higheft honours, that my am- 
bition afpired to; the glory of martyrdom, 
and that of Iheodora’s refcue ! Had I as ma- 
ny lives, as you have virtues, I fhould efteem 
them all but a cheap ranfom for a few hours 
of yours ; fo unlikely Iam, and ought to be, 
to be either capable or defirous of being 
preferved by your fuffering for my actions, 
And therefore, madam, if you think my lit- 
tle fervices deferve fome recompence, fince 
my higheft contentments on earth terminate 
in your happinefs, there is no other way left 
you to reward them, but the care of your 

own 
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own prefervation ; it being the only return, 
that 1 expect or defire of my fervices, that 
-you will not, by your inflexiblenefs, finally 
make them fruitlefs; but be content to live 
for his fake, that will rejoice to die for 
yours, 

Axx the while this noble difpute lafted, 
-the judge was, though not an unconcerned, yet 
a filent hearer of it; the ftrange novelty of 
the conteft, and no lefs extraordinary genero- 
fity and gracefulnefs of the contenders, having 
given him an attention, that kept him from 
interrupting them. But when their debate 
had proceeded thus far, his ftern nature, 
whofe actings had been but fufpended by his 
curiofity, prompted him co tell the generous 
couple ; I know not what prefumption makes 
you plead, as if cach of you were the other’s 
only judge, and had the fupreme authority 
of condemning or abfolving you ; and I were 
only an unconcerned auditor, or at leaft fate 
here to ratify the fentence you fhall agree 
upon between your felves: but you will 
quickly find, to your coft, that the Roman 
laws and magiftrates are not to be trifled 
with. 

GREAT fir, replies Didymus, you much 
mifapprehend our conduét, if you think your- 
felf flighted by it: for it was not want of 
refpect to your authority and power, that 
made us difcourfe as we did ; but a fuppofi- 
tion, not injurious to you, that you would 
-in the exercife of that power manifeft, that 
you deferve it, by tempering it with two ex- 
cellent virtues, that beft become a magiftrate, 
equity and clemency. This prefumption, 
fir, and not any difrefpectful one, was that, 
upon which we proceeded in our difcourfe ; 
ftill taking it for granted, that you would 
not punifh two, for that, which was indeed 
but the fault of one ; and that if either of us 
were, by the other’s confent, to fuffer, your 
equity, or your clemency, would prevail with 
you to releafe the other. 

TuovcH Didymus had worded what he 
faid fo cautioufly, that a difcerning hearer 
might perceive, that his expreffions related to 
the judge’s dignity, not his perfon; yet that 
felf-flattery, which is but too common an at- 
tendant on men in power, making the prefi- 
dent take all thefe refpectful words to himéelf, 
made him allow Didymus, without intérrup- 
tion, to proceed in his difcourfe, and fay ; 
You will eafily grant, fir, that goodnefs, 
whereof clemency is a noble part, may bring 
a magiftrate, who is heaven’s vicegerent up- 
on earth, as high a veneration, as power or 
sreatnefs does ; if you pleafe to confider, 
that thofe of your religion, when they would 
with the moft deference {peak of God, give the 
title of moft good the preference to that of 
moft great, ftyling him, as the Chriftians 
likewife often do, Deus optimus maximus. 
Certainly, clemency is never more a virtue, 
nor leis grudged at by juftice, than when it 
is exercifed towards virtuous perfons, by ref- 
cuing them from the perfecutions of fortune, 
and the unintended rigour of the laws. 1 fay 
unintended rigour, fays Didymus; for I can- 
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not think, that the Roman legiflators, that have 
honoured injured chaftity fo much in Lucreria, 
and encouraged gallantry and other virtues, 
by no lefs than crowns and triumphs, meant 
to make the productions of chaftity, conftancy 
and gratitude, criminal things. And though 
Chriftians diffent from others in matters of 
religion ; yet thofe moral virtues, that were fo 
eftcemed by the Romans, do not lofe their 
nature, when practifed by Chriftians: and 
thofe brave men, whole love to virtue made 
them mafters of the world, did not fcruple 
to honour it in their very enemies; and did 
it fo much, even in the moft irreconcilable of 
them, that more than one or two ftatuesof Hai- 
nibal were erected at Rome: to which trium- 
phant city it is perhaps more glorious, to have 
thus honoured him, than vanquifhed him. 
And fure they, that thought Lucretia’s chatti- 
ty merited fo many ftatues, would not think 
that Theodora’s deferved a ftake or a {eaffold. 
This lady’s actions and mine are not fo hein- 
ous, but that in happier perfons,. and milder 
times, they have been looked, on under a no- 
tion very differing from that of criminal ones. 
But fir, continues Didywus, addreffing himfelf 
to the prefident in a very humble manner, if 
there muft needs be offered up fome facrifice 
to appeafe the angry laws, I befeech you to 
let their rigour be fatished with my blood, 
and {pare this harmlefs lady ; to whom, if 
your compaffion be needful, I hope you 
will not want it for an objet, whofe excel- 
lencies cannot only make it reafonable but 
Meritorious, For it will preferve to Antioch 
its fatreft ornament, and a life fo exemplary, 
that to give it an untimely period, for acti- 
ons, which, being laudable im their own na- 
ture, nothing but a rigid interpretation of the 
law can make criminal, would be to make 
the laws a terror, rather to the good than to 
the wicked. It would be thought inhuman 
to treat her as a delinquent, whom you may 
juftly wifh your daughters fhould refemble ; 
when by the grant of what I implore, you 
will be fure to receive both the thanks of her 
fex, and the applaufe of ours, and, what out- 
values both, the fatisfaétion of having faved 
and obliged one of the moft admirable per- 
fons in the world. 

Dipymus now perceiving, that the perfon 
he pleaded for was preparing herfelf to in- 
terrupt him, re-addreffed himfelf to her, 
and told her; Do not, madam, I befeech 
you, require of my obfequioufnefs proofs in- 
confiftent with my leve ; and add not to my 
infelicity, by putting me in fo uneafy a condi- 
tion, as to find it my duty to oppofe your 
defires, Ah! refufe not to oblige 1% world, 
by preferving the moft accomplifhed it can 
glory in: deny me not the fatisfaction, 
whereof I am fo ambitious, of being the hap- 
py inftrument of your deliverance ; and then 
I may fay, that I never could juftly die more 
feafonably than now, when being at the 
height of all my joys, my longer life muft 
of neceflity give an ebb to my felicity ; fince, 
after the glory of having faved Theodora, I 
hope for no higher on earth, than that of dy- 
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ing for her. Then perceiving her ready to 
renew the conteft, he told her, (with a low 
voice, that the judge might not hear him, 
and with a fadnefs in his looks, which fhe, 
that knew his courage, could impute to no-- 
thing but his almoft boundlefs concern for 
her) Madam, though the prefident’s impa- 
tience did not call upon us to conclude our 
conteft, yet my condition and refolution 
ought to put a hafty period to it, Tor, ma- 
dam, I muft pofitively declare to you, that 
it would be as bootlefs as cruel, for you to 
think to protect my life, by the abandoning 
of your owns; fince to owe a life to that 
caufe, would make it not only uneafy but in- 
fupportable to me, and confequently unca- 
pable of lafting: fo that enjoming me to 
furvive you, would condemn me to a life, 
which, after the lofs of yours, muft be fpent, 
if it could laft, in fruitlefly deploring that 
lofs. Forbear therefore, concludes he, I moft 
earneftly befeech you, madam, to exact fuch 
proofs of my obedience, that it is as little in 
my power to give you, as it ought to be in 
your will to require them; fince for Didymus 
to furvive Theodora, is as great an impoffibi- 
lity, as it would be an unhappinefs, O ad- 
mirable conteft! where thc noble antagoniits 
did not ftrive for victory, but death ; or en- 
deavoured to overcome each other, that the 
victor might perifh for the vanquifhed : 
where felf-love, the moft radical affection of 
human nature, is facrificed to a love equally 
chafte and difinterefted ; and where virtue 
makes each of the contenders ingenioufly 
folicitous to appear criminal, that the anta- 
gonift may be treated as innocent. How 
well does this proceeding prove that infpired 
fentence true, that Jove is fironger than death; 
fince, in this conflict, the generous friends 
are by the former made rivals for the latter! 


CHAP, VIII 


Py HE afflicted virgin, to whom thefe 

= moving things were faid, finding, that 
fhe fhould but lofe her diffuafions on Didymus, 
thought fit to addrefs herfelf once more to 
the prefident; and with humble geftures, ac- 
companied with looks, and with a voice, 
that would have foftened any, that were not 
invincibly obdurate, fhe told him, Though, 
Sir, the arguments uled by this gentleman 
-had far better proved than they have, that 
of us two, he is the fitteft perfon to be con- 
-demned ; yet I hope, where you prefide with 
fo much authority, he will not fare the worfe 
for being generous; and that what he has 
done, will be more prevalent with-you, than 
what he has faid. Ever fince he was capable 
of bearing arms, he employed them in the 
fervice of the Emperors; and in their camps 
chearfully followed the Roman eagles, where- 
ever they durft fly: and after his having this 
day hazarded himfelf fo generoufly, out of 
compaffion to a diftreffed virgin, what ex- 
amples of gallantry may not be expected 


from fuch a courage, engaged by his grati- 
tude, when he fhall act for the acqueft of 
glory, and the fervice of his country? If a 
guilty intention be neceffary to make an ac- 
tion fo, his will not be found to be criminal ; 
fince he did not intend the violation of any 
law, but to fecond, what we are told to be 
the defign of all juft laws, which is to pro- 
tect the innocent, and encourage virtue. But, 
if by a rigid interpretation of the law, he 
may be brought within the reach of it, I hope 
his mifdemeanor will not appear fo great, 
but that your clemency may allow him all, 
that I beg for him, which is, that he may 
be permitted to repair a miftake in the exer- 
cife of his virtue, by the continuation of thofe 
fervices in the Roman army, which will be 
far more uleful to. the public, than his death, 
in his prefent circumftances, can be. To this 
Theodora would perhaps have added, (though 
fhe could fcarce have done it, without fome 
reluctancy from her modefty) The things, 
Sir, that he has been pleafed to act and ha- 
zard for me, may perfuade you, that if, con- 
trary to my prayers and hopes, you fhould 
defign feverity towards him, you may more 
fenfibly punifh him by my death, than by 
more immediate inflictions on him. And it 
is like fhe would have enforced her argu- 
ments and entreaties for a perfon, for whom 
fhe was fo much and fo juftly concerned, 


‘when the prefident, vexed to find, that both 


of them fo little valued life, whofe depriva- 
tion was the moft formidable thing he could 
threaten them with, prevented her, by fay- 
ing, with a ftern countenance, No, I will 
hear no more, having heard but too much 
already. It does not become a Roman magi- 
{trate to fuffer any longer with fatience, 
that prifoners and criminals fhould daringly 
difobey the laws, flight all their threats, and 
glory in their violation. What each of you 
has faid to prove himfelf guilty, affords abun- 
dant reafon to condemn you both: where- 
fore, fince you cannot agree among ‘your- 
felves, I will be your umpire, and give both 
of you what each defires and merits. You, 
ob{tinate maid, fays he, turning to Theodora, 
fhall die for having broken prifon; you dif- 
obedient foldier, fays he, to Didymus, fhall 
die for having perfuaded and furthered her 
-efcape: but to fpecify your chiefeft crime, 
than which there needs no other, nor can be 
a greater, you both fhall die, becaufe you are 
Chniftians, and confequently enemies to the 
Roman Emperors, and the gods, that made 
them fo. 

Tis fatal doom being pronounced, the 
judge ordered the condemned prifoners to be 
taken afide, and ftrongly guarded, tll all 
things were in readinefs for their execution ; 
which preparatives he gave order to haften : 
yet finding by the difcontented looks, and 
confufed murmurs of the by-ftanders, that 
the charms and innocence of Theodora, and 
the youth, courage and friendfhip, of both 
the no lefs generous than unfortunate pri- 
foners, made his fentence to be far lefs liked, 
than were the perfons and behaviour of thofe 
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it paffed upon, declared, that whilft he was 
difpatching other public bufinefs, he permit- 
ted any, that fhould have charity enough to 
make a hopelefs attempt, to endeavour to 
convert thofe obftinate mifcreants ; adding 
withal an intimation, that even they might 
fpeed in their fuit, if they would feafonably, 
with incenfe in their hands, flie to the altars 
of the gods, and humbly implore of them 
pardon and fafety. 

Tus refpite, as it expofed the generous 
couple to have their conftancy affaulted by 
infidels ambitious of making fuch illuftrious 
perfons profelites, fo it gave them the wel- 
come opportunity of interchanging fome dif- 
courfe with one another. 

THESE conferences were begun by Didy- 
ms, who fleeing himfelf upon the point of 
final feparation from his admirable miftrefs, 
could not forbear feeling in himfelf fuch dif- 
orders, as, on all other fad occafions, his great 
courage had kept him from refenting: and 
this unufual commotion of mind, was un- 
eafy enough to oblige him to fay, to the fair 
perfon, that occafioned it, Though, madam, 
the military courfe of life I have with fome 
torwardneis purfued, has accuftomed me to 
meet death in: variety of formidable fhapes 
and dreffes, without being difcompofed by 
it; yet when I fec the world going to be 
robbed of its nobleft ornament, and myfelf 
to be deprived of the perfon I moft love and 
admire in it; and when I fee this matchlefs 
perfon ready to be ravifhed from us, both in 
the flower of her age, and by the infamous 
hand of an executioner, I think it were ra- 
ther ftupidnefs not to be afflicted, than any 
weakneis to be deeply fo. 

I was, anfwered Theodora, fo fully fatif- 
fied before of your friendfhip and compaf- 
fion, that this new grief of yours, as it isa 
very needlefs proof of them, fo it is a very 
unwelcome one: for, if I were to allow any 
thing to grieve me, when I am entering into 
the fulnefs of joy, itought to be, that I find 
your goodenature renders this feemingly di- 
{treffed condition of mine very uneafy to 
you, which, through God’s affiftance, is very 
little fo to me; and yet will be lefs fo, if, 
congratulating rather than deploring our mar- 
tyrdom, you will eaie me of the jufteft and 
greate(t part of my grief, that confifts in 
being unhappily acceffary to yours, and fee- 
ing you needlefly troubled at mine. That 
circumftance, adds fhe, of my death, which 
I perceive much afflicts you, might, in my 


opinion, more juftly leffen, than aggravate - 


your forrow: for I look upon it rather as a 
favour, than an infelicity, that I am early 
removed out of the world, where I fee, and 
fuffer, and (which is worft of all) do fo 
much ill, To be early refcued from the 
{nares of a dangerous and perfecuting age, 
and preferved from the evil to come, is rather 
a privilege, than a calamity, to thofe that 
are duly fenfible, as I defire to be, that one 
can never arrive unfeafonably at heaven, nor 
be too early happy. And, in this perfuafion 
(continues Theodora) Tam confirmed by con- 
1 


fidering, that the firft of thofe, who are re- 
corded to have religioufly deceafed, in the 
old teftament, and in the new, jut Abel and 
Fobn the Baptift, both of them died young, 
and perifhed by the hands of thofe that per- 
fecuted them for their piety: and even that 
{potlefs Lamb of God, who did no fin, but by 
his fatisfaction, precepts, and example, takes 
away the fin of the world, was facrificed almott 
in the fiower of his age; fo little is it an un- 
happinefs, or a mark of God?’s disfavour, to 
efcape the toils and dangers of a trouble: 


fome navigation, by being early, though by 


a boifterous wind, blown into the port. And 
if it could become 4 woman to encourage a 
hero, I fhould exhort both you ahd myfelf 
too, generous Didymus, (continues fhe) to 
entertain our prefent condition with fenti- 
ments becoming Chriftians. And, as it does 
not trouble me direétly, fo it ought not to 
trouble you upon the fcore of fympathy, that 
I am fecured from the hazards and inconve- 
niencies of age; but be pleafed to make ufe 
of that courage, now at the end of your 
days, that you have conftantly expreffed in 


the courfe of your life ; and, do not, I be-’ 


feech you, repine, either that you or I is to 
fall by the hand of an executioner: for that 
feeming, and but feeming ignominy, was the 
lot both of our Saviour’s immediate harbin- 
ger, and of our Saviour himfelf ; and when 
we confider for whom, and for what we fuf< 
fer, we may find reafon enough to affume the 


fentiments of the apoftles, who, after having’ 
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their prefence rejoycing, that they had been 
thought worthy to fuffer for bis names for 
whom we are going to fuffer the like things 2 
for, Didymus, God’s gracious providerice has 
not left us to perifh, by lingering or tor- 
menting fickne{s, or troublefome old age, 
nor yet for fome common caufe, or fome un- 
important end; but all in our fate is noble ; 
and what to others is meer death, a debt 
due to nature, or the punifhment of fin, to 
us is martyrdom, the nobleft a& of Chrifti- 
anity, and fhorteft way to everlafting glory. 


A piscoursg, that relifhed fo much more of 


a martyr than of avirgin, gave Didymus a rife 
to continue a converfation, by which he found 
himfelf as well affifted as charmed ; and 
therefore obferving the ferenity of his mi- 
ftrefs’s looks to be little inferior to the beau- 
ty of her face, and remembering. what ins 
ftances fhe had that day given of an altoge- 
ther extraordinary piety and courage, was, 
by the fentiments thefe reflections produced. 
in him, prompted to tell her; I thould be 
juftly inconfolable, madam, to fee myfelf 
and the world upon the point of being de- 
prived of fo admirable a perfon, as Theedora 
has, by this day’s various trials, manifefted 
herfelf to be, if I were not confident, that, 
my lofs will be as fhort as preat; and that, in 
the ftate-we are now entering upon, I thal! 
be allowed what approaching death will deny 
mie in this, and fhall find in heaven the en- 
dearing happinefs of converfing with her 
more freely, than our perfecutions and her 

referved- 
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refervednefs would here permit. For, madam, 
(continues he) I am friend enough to my 
own felicity, to believe affuredly, that thofe, 
who fhall be happy enough to meet in hea- 
ven, will know one another there, and have 
their joys heightened by the remembrance of 
what paft between them upon earth. For, 
in the bleft ftate we are haftening to, our 
faculties, and confequently our memory, will 
not only be gratified with fuitable objects, 
but be improved by enlarged capacities ; and 
even in a condition fhort of that we this day 
expect, men’s knowledge has been advanced, 
at leaft as much as is neceffary for our know- 
ing one another, without the helps, that are 
‘ordinarily requifite to make us do fo. As 
foon as ever Adam {aw Eve, he could confi- 
dently fay of her, that fhe was bone of bis 
bone, aid flefo of bis flelh. When Noab 
awaked from his fleep, he could tell, chat 
during his fleep, his younger fon had _be- 
haved himfelf irreverently towards him. When 
cur Saviour was transfigured on mount Tabor, 
the three chofen difciples, that attended him, 
prefently knew Mofes and Elias, whom they 
had never feen before, in fpite of the dif- 
guife, that the glory they appeared in put 
upon them. St. Paul tells his Theffalonians, 
y fhall be his joy and crown, before their 
common Lord: to the truth of which it 
feems requifite, that both the preachers and 
the converts fhall be publickly known at that 
great appearance, ahd affembly of the firft- 
born, whofe names are written in heaven, and 
confequently, that men there fhall know one 
another, Our divine Redeemer, continues 
Didymus, teaches us, that there is joy in the 
prefence of the holy angels over a repenting 
finner ; which argues, that whether they 
know of his converfion in a more intuitive 
way, or by the information of thofe angels, 
that are fometimes fent to this lower world 
about human affairs, they yet have a know- 
ledge of particular perfons, and take notice 
of particular things, that concern them. And, 
which makes exceedingly for my prefent pur- 
pofe, he introduces Abrabam in paradife, 
calling upon the uncharitable rich man to 
remember what his own and Lazarus’s dif- 
fering ftates had been upon earth : and, which 
is yet more, to fhew, that even in the place 
of utter darknefs and torment, the memory 
of paft things and perfons is not obliterated ; 
the rich man is introduced, as -remembering 
not only Lazarus, but his own five brothers, 
and their dangerous condition. 

Tue paufe, that Didymus made after thefe 
words, invited Theodora to tell him, Since, 
generous Didyinus, I have obferved our found- 
eft teachers to be of differing opinions about 
the fubje€t of your difcourfe, and that they 
do not look upon it as an article of faith, 
either that the bleffed do, or that they do 
not, know one another in heaven; I prefume 
I may be allowed to think, that if they do, 

which I know is the moft received opinion) 
they do it in likelihood with other fentiments, 
than we commonly imagine. For when the 


beloved difciple teaches, that, though we de 
bere the Children of God, it does not yet ap- 
pear what we fball be; and adds only in ge- 
neral, that, when our Saviour, or that blef- 
fed ftate, fhall be manifefted, we thail be like 
him: when, I fay, I reflect on this, and 
fome things of the fame import, I am prone 
to fear, that we judge too much of our fu- 
ture glorious ftate, by wrong meafures taken 
from our prefent frail and mean condition. 
And J am apt to think, chat we muft ftay till 
we come to heaven, before we fhall frame 
ideas fuitable to the prerogatives of its blef- 
fed inhabitants. I think our notions will 
then be raifed, as well as our duft, and our 
love, and other affections, will be transfi- 
gured, as well as our bodies. If we know 
one another, though our mutual love may 
perhaps be greater than it ever was on earth, 
yet it will not be upon the former accounts, 
but will be as well better grounded, as better 
regulated. That external beauty, purfues 
the fair fpeaker, that here is fo much doted 
on, and over-valued, will there be found fo 
much inferior to that of every glorified body, 
that the difference and degrees of it will be 
very inconfiderable, and unable to make dif- 
fering impreffions on thofe, that fhall remem- 
ber them: as the refulgent fplendor of the 
fun obfcures all the ftars, and keeps our eyes 
from being any more affected by the greateft 
and brighteft, than by any of the reft: fo 
that our kindnefs to one another will be very 
little grounded upon external qualities, which. 
will there cither ceafe, or be eclipfed ; nor 
upon fecular relations, which will there affect 
us far lefs, than our being nearly related to 
ourcommon Lord; our refemblance to whom 
will be the chiet, as well as jufteft ground of 
our mutual eiteem and affection, When chil- 
dren of the fame parents have been early 
parted, and long bred in diftant places, 
though, when they are grown men and wo- 
men, they chance to meet again, it is ob- 
ferved, that at farft they knew not one an- 
other any more than mere ftrangers; and 
when they are informed of their relation, it 
is not the little accidents, that happened to 
them at play, nor fome features, that perhaps 
pleafed one of them in the other’s face, but 
are now very much changed by time and 
growth, that produce their new kindnefs ; 
but the knowledge, that they are children of 
the fame father, and their finding in each 
other perfonal qualities, fit to adorn their 
prefent ftate, and thereby to challenge kind- 
nefs and efteem. And if fome years abience 
can produce fo great a change, as to make 
our neareft relations unknowable by us, and 
make us look with pity on the fondneffes, 
that trifles produced in us in our infancy ; 
what changes, may we think, muft be made 
on thofe, that converfed together upon earth, 
when after numerous ages, they fhall meet 
in heaven, with minds as much changed and 
improved, as their bodies will then be? Shall 
we not, by the grounds of a virtuous com- 
placency, be more affected and united~ than 

we 
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we aré now by natural relations, or by ex- 
ternal beauty, and thofe other trifles, that 
here produce the greateft fondneffes? 

But Theodora, (anfwers the furprized Di- 
dymus) can you be fo rigid as to think, that 
pure and virtuous affections cannot be admit- 
ted into heaven? fince the fcripture informs 
us, that not only joy and defire are to be 
found even among the angels, (who are faid 
to rejoice at a finner’s converfion, and defire 
to pry into the myfteries of our religion) but 
care and actings for oppofite ends; (as when 
the angel of Perfia withftood Michael, and 
the angel, that talked to Daniel.) 

I po not abfolutely deny, Theodora replies, 
that the bleed know one another in heaven: 
and, fays fhe, with a ght change of co- 
lour, I am fo far inclined to believe it is 
true, as, for Diaymus’s fake, to with it fo. 
Bur, as I lately told you, I am not apt to 
think, the fentiments occafioned by that 
kuowledge will be fuch, as moft men ima- 
cine. Befides thofe reaions, that you have in- 
genioufly laid together, I think your perfua- 
jion of the faints mutual knowledge the 
more probable, becaufe it fvems not readily 
conceivable, how, at the great day of judg- 
ment, the juftice of God, in rewarding and 
punifhing particular virtues and crimes, can 
be manitcited to the world, without difco- 
vering the perfons, by whom they were per- 
formed ; fince perfonal circumftances do very 
much alter the nature of moral actions. And 
fince the happy refidents in heaven will have 
an eternity allowed them to converfe with 
one another in, it feems highly probable, 
that in their various conferences tiey will 
rect with, at leaft fome time or other, occa- 
fions, that by lefs fagacity than their enlight- 
ened minds will then bc endowed with, may 
be improved to the difcovery of the perfons 
they were formerly acquainted with. But 
on the other fide, (continues Thcodora) we 
fhall have fuch noble and charming entertain- 
ments to employ our attention, as will en- 
grofs it from the little and defpicable objects, 
(as we fhall then think them) that now amufe 
or bufy us; as when we behold fuch a pom- 
pous folemnity as a Roman triumph, the va- 
riety of fplendid and magnificent objects, 
that fucceffively prefent themfelves to our 
vicw, make us fo intent upon thofe furpri- 
zing f{pectacles, that even the neareft and 
deareft relations, though perhaps gazing at 
the fame fight, out of the fame windows, are 
apt to forget one another. And (continues 
fhe) even when the faints actually know and 
remember one another, they may love ahd 
converfe, upon terms very differing from 
thofe, that were fuitable to their mortal con- 
dition, Yes, Didymus, (adds fhe) as there 
will be no difference of ages and texes, in 
heaven, as there are on earth; fince all fhall 
there be /ike the angels, and have bodies con- 
formed to the glorious body of their Redeemer: 
fo the rational friendfhips, that will be prac- 
tifed in that happy place, will receive their 
mea{ures from the new and perfonal excellen- 


cies of their friends; from their being rivals 
Vou. IV. 


in the love of God; and from their differing 
degrees of refemblance to him, that is the 
brightnefs of his glory, and the exprefs image 
of bis perfon. But, concludes Theodora, we 
need not {pend more time in difcourfing con - 
jecturally about queftions, wherein the change 
we are now going to make, will foon bring 
us to be refolved. And, in the mean time, 
we may well reft fatisfied with this affurance, 
that fince heaven is a place, or ftate, wheré 
we fhall be bleffed with the fuluefs of joy ; 
to know and converfe with each other will 
be there found, either a part of our felicity, 
or not neceffary to it. 


CHAP. IX. 
7 HILST Didymus and his excellent 
miftrefs ftood waiting, till the infa- 
mous minifters of the prefident’s cruelty had 
preparcd all things requifite to the execution 
of his barbarous fentence ; among, thofe many 
Roman foldiers, that were affembled there, to 
be fpectators of the approaching tragedy, an 
officer, whom his own gallantry had ftrongly 
inclined to fympathize with a perfon, in 
whom he faw that quality fo eminent, thought 
himfelf obliged to attempt the diffuading 
him from perfifting in fo fatal a refolution, 
as he had taken. Wherefore, approaching 
our martyr, with very obliging looks and 
geftures, and drawing him afide, The gods, 
fays he, can bear me witnefs, generous youth, 
that it is not without fome amazement, and 
more trouble, than any affliction of my own has 
been wont to give me, that I fee the poffel- 
for of fo much gallantry upon the point to 
be deftroyed by an unhappy conftancy, which, 
though in other cafes a virtue, muit, being 
exerciled againft the gods, become a crime. 
And therefore, I cannot but ardently with, 
that after having fhewn fo much patience and 
courage, you would at length exprefs your 
prudence too, by letting yourfelf be perfuad- 
ed to a compliance, that may refcue you at 
once from impiety and from death, 

Aw advice, anfwers Didymus, chat is pro- 
pofed with fo much kindnefs and civility, and 
yet preffed but by fuch unfatisfying reafons, 
does jultly deferve my thanks for it, but not 
my compliance with it: for the argument 
you bring again{ft my conftancy to the truth, 
is only, that my perfifting in it will coft me 
my lite; which 1s a proof indeed, that the 
religion I profefs, will lead me into danger, 
but none at all, that it has mifled me into 
error. 

Ir is altogether extrinfic and accidental to 
a religion’s being true or falfe, that its em- 
bracers happen to be encouraged by prefer- 
ments, or expofed to perfecutions. Fear is 
but an ill counfellor in matters of religion, 
unlefs it be the fear of chufing a bad one, or 
living unworthy of a good one. He de- 
ferves not the bleffing of having made a good 
choice among religions, that does more feek, 
in his choice, the concernments of his life, 

52 than 


453 


4) 


The Martyrpom of THEODORA. 


than of his foul. And as it is only for its be- 
ing the true one, that we fhould make choice 
of our religion ; fo, having once chofen it, 
nothing fhould make us defert it, but a con- 
viction of its being erroneous, and confe- 
quently of its wanting that cruth, whofe ap- 
pearance made us embrace it. If therefore, 
you can fhew me, that the Chriftian religion 
is falfe, or that yours is better ; I am not fo 
in love with wandring, as to go on in a 
wrong way, becaufe I once have, by weak- 
nefs or misfortune, been mifled into it. But 
if your arguments be but menaces, or any 
thing, that is of that fort, which can only 
manifeft, that the power is on your fide, but 
do not at all evince, that the truth is not on 
mine ; 1 muft look upon what you urge, as 
not deferving to be complied with, but con- 
temned. And if it were not my cuftom never 
to take any thing il, that I chink is meant well, 
I fhould efteem mytelf not a little injured, by 
the argument you employ to make me aban- 
don Chriftianity ; fince, if a perfon lefs civil 
and gallant had made ufe of it, I fhould con- 
clude, that he muft fuppofe me a coward, to 
hope by fuch perfuafions to make a profelyte. 
And though I were lefs affured, than I am, of 
the truth of the religion J have always owned ; 
yet would I not for all the world, on this oc- 
cafion, by profeffing yours, defert it; left 
by forfaking it, when I am threatened for 
fticking to it, J fhould procure myfelf a dif- 
quieting temptation to fufpect, that I did not 
deal fincerely and impartially in chufing a re- 
ligion, fince I made choice of one, that I 
judged not worthy to be died for, 

You miftake my intentions, generous Dj- 
dymus, replies the Roman, if you think I 
pretended to fright you into apoftacy : my 
virtue would as little allow me to have fo un- 
worthy a defign, as your courage would per- 
mit a hope, that it fhould be fuccefsful. 
But looking upon myfelf, as having made a 
right choice in that worfhip of the gods, I 
make profeffion of, I could not think it in- 
jurious to you to perfuade you, rather to 
live in the profeffion of a true religion, than 
to die for that of a falfe one. And fince my 
concern for your fafety, and the little time 
you have to deliberate, oblige me to fpeak 
freely to you ; I cannot but wonder; that a 
perfon, that hath courted honour at the rate 
you have done, fhould lofe himfelf, for one, 
whom the moft facred perfons of his own na- 
tion crucified as a malefactor ; and who has 
been fo ill-natured, as to invite his followers, 
both by exprefs words, and by the nature of 
the religion he framed, which could not but 
be perfecuted, to involve themfelves with him 
in the like unhappy fate. 

THE notions (replies Didymus, fomewhat 
nettled at this difcourfe) that idolaters frame 
to themielves, of the nature of the Chriftian 
region, are commonly as erroneous, as the 
ways they take to confute it are improper, 
and inhuman ; and they are ufually no lefs 
mifinformed abolit the grounds and myfteries 
of cur religion, than they are miftaken about 
the chyects of their own adorations, It is true, 


that the divine perfon I adore, being {ent 
from God his father to be the great prophet 
and reformer of the world, did, witlt a pro- 
phetic freedom, as well as authority, fharply 
rebuke the fuperftitions of the Jewith fcribes 
and pharifees, among whom he converfed ; 
and did not more unmafk their hypocrify, 
and reproach their practices, by the light of 
his doétrine, than by the fhining aétions of a 
moft exemplary and unblemifhed life. And 
his holinefs having exafperated thefe impious 
hypocrites, that found their authority under- 
mined, and their perfons difcredited by him ; 
as their malice was too great, not to attempt 
the deftruction of fuch an enemy, fo his 
conftancy was too great, to fuffer him to de- 
cline the greateft dangers, by declining to 
perfift in the wonted exercife of his virtues ; 
whereby he thus became expofed to a death, 
which he forefaw, and frequently foretold, 
and which he alfo willingly underwent, to 
procure everlafting life for thofe, who fhould 
believe in him, and ftrive to imitate him. 

Anp that his death, whereunto he fubmit- 
ted to expiate the fins of others, was not in- 
ficted on him for his own, was evident, by 
his being abfolved, not only by the very 
judge, to whom a criminal fear of his accu- 
fers indicted the fentence he pronounced a- 
gainft him, but by that fupreme and infallible 
judge, God himfelf ; who declared by afto- 
nifhing prodigies, both in heaven and earth, 
how much he was difpleafed with.thofe, that 
put his fon to death ; and by raifing him 
from the dead, within three days, to an im- 
mortal life, proclaimed, how dear he was to 
him, and gave him power to make his fol- 
lowers partakers of that glorious condition he 
himfelf was advanced to. So that (continues 
Didymus) thofe champions of his, whom he 
vouchfafes to fingle out from the reft of his 
followers, and call to martyrdom, have rea- 
{on enough to look upon that call, as an in- 
valuable honour, and a privilege : fince, as 
they are thereby made more conformable to 
him, in chearfully dying for truth and con- 
ftancy ; fo they will be made more plentiful 
fharers in thofe ineftimable advantages, that 
his own meritorious martyrdom procured him, 
Yes, for thofe, to whom he vouchfafes the 
power and honour of fuffering for him, and 
and of imitating him, for the intereft of truth 
and piety, he does not only referve fuch fu- 
ture recompences, to crown their love and 
fidelity, but often gives them here fuch hap- 
py foretafts, in a perfect affurance of ‘it, that 
I cannot but look upon it, as a vaft acceffion 
to that immenfe love, that made him die 
Hes us, that he calls and enables us to die for 

im, 

I conress, (Didymus adds in purfuit of his 
difcourfe) that, as he took upon him the 
form of a man, fo he fuffered himfelf to be 
ufed as good men too often are. But his 
miraculous power and goodnefs fufficiently 
proclaimed, that he was not thrown down 
from heaven to earth, as your Vulcan is faid 
to have been; but that he defcended from 
heaven, to make men live an heavenly life : 

nor 
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nor did he, like many of your deities, efpe- 
cially your Jupiter, affume an human fhape, 
to do actions below the dignity of human na- 
ture; but he taught men a doétrine, wor- 
thy, as well as likely, to be brought from 
heaven ; and gave them an exemplary life, 
whofe imitation would fit them to be tran- 
Mated thither ; and then fubmitted to the tor- 
ments and infamy of the crofs, to purchafe 
for his followers, by his death, that heavenly 
condition, for which he had qualified them 
by his fpirit and his life. 
Tue Roman officer, not yet quite difcou- 
.raged by the unfuccefsfulnefs he had hitherto 
met with in his attempt, refolved to profecute 
it yet further, by faying, The fame reafon, 
that fomewhat leffens my wonder at your de- 
fpifing death for your erroneous religion, 
increafes my admiration at your unconcermed- 
nefs to avoid the kind of death that threatens 
-your obflinacy. For though the love of glo- 
ry may invite a gallant man, like Didymus, 
to part with his lite for the attainment of it ; 
yct that fame heroic paffion ought to make 
thofe it poffefies, more apprehenfive, than 
others, of thofe extremities, wherein death is 
accompanied with infamy, and made Juftly ter- 
rible with ignominious circumftances ; of 
which, none can be more difgraceful, than 
the receiving it at the bafe hand of a com- 
mon executioner, 
Tue weaknefs and examples of your gods 
(replies Didymus) have too’ much feduced 
‘you, to make eftimates of good and evil by 
thofe popular and pitiful meafures, that I can- 
not but think very unworthy to be acquiefced 
in by a Chriftian; who, to merit that title, 
muft be fomewhat more than an‘ordinary 
man. We judge of good and evil actions 
by the laws of God and right reafon, not by 
thofe of men in power; and therefore do 
not think, that conftancy ceafes to be a vir- 
tue, and confequently an honourable, not a 
difgraceful quality, becaufe legal tyrants will 
call it obftinacy, and condemn men for it to 
the fame punifhments, thatare allotted to dif- 
honourable a€tions. The refpect our religion 
commands us to pay to a civil magiftrate, 
though a perfecutor, permits us not by force 
to refift his unjuft fentences. But this fub- 
miffion of ours does not at all keep his fen- 
tences from being unjuft, nor forbid us to 
think them fo; and confequently leaves us 
the ineftimable fatisfaction of our confciences, 
that inwardly abfolve us, when outward 
judges condemn us. And for proof of this, 
you cannot but have taken notice, that, 
whereas truly criminal perfons, being confci- 
ous of their own guilt, either deny what they 
are accufed of, or endeavour by all means to 
palliate it, and to avoid the being condemned 
for 16; we Chriftians, on the contrary, do 
not only confefs, what you call a crime, but 
glory in it, and do not deprecate the fate, 
chat attends our conftancy. Nor can it fright 
us from undergoing death for a glorious 
caufe, that we muft receive it from an infa- 
mous hand. For that, by which we eftimate 
it, js, the quality of the action, that procures 
I 


it,not the condition of him, that is eniployed 
to inflict it : and fo we can confider with joy, 
for what, we are not much troubled to fee, 
by whom, it is that we fuffer ; being fatisfied, 
that the executioner’s hand may deftroy a 
malefagtor, but cannot make one ; and if the 
caufe, that brings a man to the fcaffold, be 
not culpable, the place cannot make the 
death, that is there iuffered, tnfamous: nay, 
and if virtue leads him thither, the inftru- 
ments of his death cannot keep it from beirig 
glorious ; fince this demonftrates the fufferer’s 
unfhaken conftancy to be infuperable, not on- 
ly by death, but by that, which many have 
embraced death to fhun, the contempt of the 
generality of men. Your gallant Roman 
commander, AtHlius Regulus, is much lefs 
reniembered and celebrated for all his military 
exploits and attempts, than for the- cruel 
death he fuffered by order of the Carthagt- 
nians, to whom, in performance of a promife, 
he yielded himfelf up, with expectation of 
fome fuch barbarous ufage as he met with. 
And fure, as a fubmiffion to indignities was 
a duty not meanly glorious in him, co fhun 
the breaking of his word to his enemies ; the 
like refignation ot themfelves, will not, by 
unbiafled judges, be thought an action dif- 
honourable in Chriftians, to prevent the vio« 
lation of their faith folemnly given, not to 
a favage enemy, but to a divine friend, who 
has already, without any obligation to do it, 
fuffered more fhame for them, than the fu- 
blimity of his condition leaves it poffible for 
them to fuffer for him. And though that 
Greek philofopher, Socrates, whom your own 
oracles, with more of truth than they are 
wont to be guilty of, pronounced the wifeft 
of men, was by his own fellow-citizens con- 
demned to die by potfon brought him by 
the hand of an executioner : yet fince that fen- 
tence was not occafioned by his crimes, but his 
virtues, the deadly draught did not deftroy 
his fame with his life; and poifoned not his 
reputation, which it extremely heightned, 
but that of his accufers, and his judges ; 
whom after ages have looked upon, as worfe 
criminals than ever they condemned, and 
more unworthy perfons, than thofe they em- 
ployed to execute their fentence. And for 
my part, (continues Didymus) fome paflages 
of our facred records encourage me to expect, 


that, if a pofthume fame be fuch a bleffing, - 


as many imagine, the indignities we fuffer 
now will hereafter procure it us. For I 
cannot but hope, and methinks I forefee, 
that the Roman eagles will one day ftoop to 
the crofs of Chrift; and the temples of your 
falfe deities will be confecrated to the fer- 
vice of the true God. The fword of the civil 
magiftrate, which is now the great and only 
fuccefsful argument on your fide, will be 
then in Chriftian hands, which I wifh may 
never employ it againft your religion, whofe 
ruin will not require the active oppofition of 
power, but the bare withdrawing of its pre- 
{érving fupport. And then pofterity, more 
enlightned and more juft, will read the hif- 
tory of thofe deftroyers of the baptized 
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(which is, at leaft, the innocenter) part of 
mankind, with the fame refentments, with 
which they will read the havocks made by 
wars, plagues, maffacres, and other publick 
calamities. 


CHAP. X. 
T HESE replies of Dédymus made an 


end of convincing the perfon, that oc- 
cafioned them, that our martyr’s refolution 
was not to be fhaken, either by threats or 
pertuafions. 

But yet the officious Roman cherifhing 
fome hope, that if Didymus fhould fee his 
mittrefs ready to be killed by an infamous hand, 
that beauty, which had conquered his heart, 
would foften it, and thereby make it capable 
of relenting impreffions ; thought fit to make 
one addrefs more, and tell him, It is not 
without extreme regret, that I fee your in- 
flexible obftinacy defeat all my endeavours to 
procure your fafety. But though your mif- 
taken gallantry may make you think it un- 
handfome in a foldier, to difclaim a threatned 
opinion, that he once adhered to, left the 
change fhould be imputed to fear or levity ; 
yet I hope you will not think, that the ftrict 
rules of that deftructive gallantry ought to 
oblige a young lady, in whofe fex courage 
is, at leaft, an unrequired, if not an altoge- 
ther improper, virtue: and therefore, I hope 
you will not refufe to fecond my endeavours 
to perfuade her not to throw herfelf out of a 
world, of whofe grandeurs and _pleafures 
her tranfcendent beauty promifes her an ex- 
traordinary fhare, as well as her youth fits 
her to relifh them perfectly, and enjoy them 
long. 

DipyMus, though at firft fomewhat fur- 
prized at this motion, took no long time to 
return anfwer, by faying ; I confefs I can- 
not partake of the trouble you are pleafed to 


exprefs, for the not prevailing of your endea- 


vours to alter my refolutions ; for though 
the advice you preffed upon me, was obliging 
i you to give, yet it would have been crimi- 
nal for me to take it. 

Awp as for what you propofe, in reference 
to Theodora, I muft defire to be excufed from 
making myfelf acceffary to your defign of 
tempting her: for, in my opinion, he, that 
folicits another to what he believeth a 
crime, doth become guilty of one ; fo that, 
as to what concerns Theodora, without being 
at all fure of fhaking her virtue, I fhould 
moft certainly ruin my own innocence, Yet I 
cannot think, (fays the Roman, interrupting 
him,) but rf you would enforce my perfua- 
fions with yours, the intereft you have in her 
would prevail to make her rather accept of 
hfe, than deny a perfon, that fhe owes fo 
much to, and does not lefs highly, than 
juftly, value. 

Ir (replies Didymus) I fhould yield to ufe 
fo criminal means, as to give her an example 
of the apoftacy you would have me invite 

: 


her to; the attempt would be lefs improba- 
ble : but for me to perfuade her to what I 
am juft going to give a convincing proof, 
that I believe to be worfe than death, would 
make her both hate me and defpife me. 
‘And to convince you, that fuch a motion as 
you would have me make, would lofe mé all 
the fhare I may have in her good opinion, I 
will dare to own to you, that if I thought 
her capable, I fay not of endeavouring to fe- 
duce me, but of being feduced by me, my 
efteem of her would alter upon her change. 
And though I could not deny my wonder to 
fo rare a mafter-piece of nature, as is her vi- 
fible part ; yet there would be a vaft differ- 
ence betwixt a meer admiration of external 
beauty, which muft become the trophy of 
age ordeath, and that high veneration, that 
I now pay to that admirable perfon’s intrin- 
fic worth and unconquerable virtue. 

Nor fhould you doubt (continues Didy- 
mus) of the entertainment, that fuch a piety 
as hers would give fuch a motion as you would 
have me make; fince it would juftly give 
her a higher refentment of my folicitations, 
than of all the importunities of her heathen 
perfecutors : for thefe do but advife her to 
decline danger, by embracing what they 
think truth ; whereas that, which you would 
have me to perfuade her to, is to purchafe 
her fafety, by renouncing, what I, as well 
as fhe, know to be truth: and I doubt not, 
that fuch a proceeding would fo highly offend 
her, as to enable her, by a bare pardon, to 
acquit herfelf of thofe refpeéts and fervices of 
mine, to which poffibly a perfon of her good- 
nefs vouchfafes fome title to her gratitude, 

Tuere is (replies the Roman) fo great a 
difference betwixt the cafe of a refolved fol- 
dier, that thinks himfelf in point of reputa- 
tion engaged not to retreat, and that of a 
young lady, from whom no refolutenef, 
much lefs obftinacy, can be expected, that I 
mutt yet think our joint perfuafions, though 
unaffifted by your example, would with-hold 
her from death, now fhe is near enough to it 
to fee the horrors of it. 

Nay, (rejoins Didymus) I did not fpeak 
what I have been faying about my own 
averfenefs, that I might hinder you from try- 
ing your fortune, if you think fir, with Theo- 
dora’s virtue, I do not envy her conftancy 
(whofe fucceffes have been hitherto no fewer 
than its trials) the honour of gaining more 
than one victory in one day. But what I 
have been faying, was to give you one rea- 
fon of my refufing to join with you in your 
propofed attempt ; againft which I fhall now 
offer this other reafon, that I think it little 
lefs than impoffible it fhould fucceed. For I 
thought I had already fatisfied you, that as 
to my intereft in Theodora, if it were much 
greater, than you, for want of knowing us 
both, imagine ; fo great a mif-employment 
of it, would make me juftly forfeit it ; and 
perfuafions, that would feduce her to apoftacy, 
inftead of making her follow the advice, 
would make her but deteft the advifer. And 
as to the hopes you ground on her feeing 
' herfelf 
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_ herfelf upon the point of paffing out of the 
world; let me tell you, that the fevere exer- 
cifes, to which her ftrict piety hath long ac- 
cuftomed her, have fo difingaged her aftecti- 
ons from temporal things, that, being alrea- 
dy mortified to the pleafures and vanities of 
the world, death can now do no more, but 
free her from the troubles and perfecutions 
of it. She hath employed a great part of 
her life, in preparing herfelf to part with it 
joyfully, when ever nature and virtue hall 
require it; and fhe will find it very eafy to 
lay it down for religion, now fhe is in a fuf- 
fering condition, when in her moft flourifh- 
ing one fhe found it enough to wean her 
from the love of the prefent life, that it de- 
tained her from the next. Great virtues, fuch 
as her’s, are like great rivers, which the 
nearer they come to the fea, where they are 
to end their courfe, the greater they are wont 
to grow, and the more difficult the ftream 
is to be withftood or hindered from its pro- 
orefs. Theodora now looks upon herfelf, as 
having but one ftep more to make, to reach 
that crown fhe hath done and fuffered fo 
much for: and that glorious object, viewed 
at fo near a diftance, fo ravifhes and fo pof- 
feffes her eyes, that fhe will doubtlefs either 
not fee, or not regard, any thing, that would 
hinder or retard her taking poffeffion of it. 

Here the Roman officer, fomewhat im- 
patient at Didymus’s difcourfe, would no long- 
er forbear interrupting it, by telling him, 
To hear you fpeak, one would imagine, that 
you are not talking of a young lady, but 
ot fome ancient hero, that had been long 
accuftomed to defpife the frowns of fortune, 
and keep himfelf from over-valuing her 
imiles, 

Herorck virtue (replies Didymus) does 
as little know fexes, as doth the foul, wherein 
it properly refides. A habitude cannot al- 
ways be effential to the nature of an heroick 
action; fince the firft of that kind, that one 
does, is not the confequent, but the begin- 
ning, of a habitude: and a fincere and fet- 
tled refolution to be highly virtuous may 
make a woman (as well as a man) to be 
that, which the nobleft fubfequent actions 
can but declare her to have been. And a 
perfon, that, like Theodora, atts by the affitt- 
ance, and as in the prefence, of the deity, 
may, to maintain her loyalty to God, and 
her title to the ineftimable rewards he hath 
promifed to perfevering piety, both aét and 
fuffer greater things, than thofe very heroes 
you talk of were. put upon, by fuch barely 
human motives, as cuftom, ambition, or 
revenge. And particularly, as to the point 
of perfeverance againft menaces, and proff- 
ers; thefe are not like to prevail againft the 
conftancy of Chriftians much lefs poffeffed 
with divine love and hope, than Theodora is. 
And indeed, there can be nothing upon earth 
capable to bribe them, to let go the joys 
of heaven, that fee themfelves entering up- 
on the poffeffion, and find themfelves 
fenfible of the ineftimable value of them. 

WHEREFORE (concludes Didymus) you 

Vou. IV. 3 


will not, I prefume, think it ftrange, that 
I refufe to join with you ina delfign, that 
I could not fo much as attempt, either with 
hope, or without a crime; and that think- 
ing it worthier of my endeavours to imi- 
tate Theodora’s conftancy, than to feduce her 
from it, I chufe rather to be a fharer in che 
triumphs of her virtue, than a trophy. 


CH AP. XI. 


To refolute conclufion obliged the 
. Roman officer to break off a converia- 
tion, whereby he plainly faw there was no 
caufe to hope he could fhake the conftancy 
of Didymus, and much caufe to fear, that 
Didymus’s conftancy and difcourfes would 
ftagger many of the heathen auditors. And 
therefore withdrawing himfelf, much dif: 
contented at the unfuccefsfulnefs of his per- 
fuafions, he thought it would be impious 
to make any interceffion for perfons he 
judged invincibly obftinate, or divert the 
fatal proceedings of the judge; who, having 
by this time made an end of thofe other af- 
fairs, whofe difpatch Theodora’s refpite was 
not to outlaft, called for the innocent cri- 
minals, and, with a ftern countenance and 
voice,’ demanded, whether they were yet 
willing to appeafe the deities they had pro- 
voked ; and, by burning incenfe tothem, en- 
deavour to attcne for the affronts they had 
offered them; adding, that there was now 
no more time left for deliberating, but that 
they muft immediately renounce their impi- 
ous religion, or fuffer death for it. 


rs» ~=Bur this could not thake the illuftrious 


prifoners conftancy, which prompted them 
to make, with as much hatte as the prefident 
could defire, an anfwer, that confilted but 
of a fhort and refolute declaration ; that they 
had lived worfhippers of Chrift, and had a 
thoufand times rather die, than ceafe to be, 
or to profefs themfelves fuch; and that for 
the falfe Gods, the prefident would have 
them adore, they had rather be their victims, 
than their fuppliants, and fall facrifices to 
them, than offer them any. 

Tuis bold profeffion fo incenfed the per- 
fon it was made to, that he immediately 
gave order, that the prifoners fhould be led 
away to the place of execution ; and that’ the 
minifters of juftice, (as he mifnamed his cru- 
elty) fhould, without delay, go on with the 
preparations, that were making to deftroy 
them, But while thefe officers were folicit- 
ous to obey thofe commands, Theodora took 
the cpportunity, to tell the generous com- 


panion of her fufferings: It was fit, I con- _ 


fefs, when we difcourfed with infidels, to re- 
commend the objeéts of our hopes, by giving 
them the glorious titles of crowns and tri- 


umphs ; fince being to defend the reafona- _ 


blenefs of our conftancy, by the greatnefs 
of the rewards we expect for it, it was-very 
proper to reprefent thofe coeleftial recompen- 
ces, under the notion of fuch goods,’ as thofe 
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we argued with acknowledged to be the 
moft noble and defirable. But, (continues 
fhe) when we fpsak of Heaven among our- 
felves, give me leave to tell you, that J chink 
we fhould look upon it under a very differ- 
ing notion; and make a wide difparity be- 
twixt the Chriftians paradife, and the poets 
elyfium. The triumphs we fhould moft de- 
fire in Heaven, fhould be, not over our out- 
ward enemies, or perfonal fufferings ; but 
over fin and ignorance, and the frailties of 
our natures, and the imperfections of our 
virtues, And the pofitive bleffings, chat 
fhould moft endear Heaven to us, fhould be, 
not fo much, that we fhall there be crowned 
by Chrift, as that we fhall live with him, 
and follow that fpotlefs lamb, where ever be 
goes; that our gratitude itfelf fhall be per- 
feét, as well as the bleffings, that engage it, 
fhall be compleat; and that we fhall have 
an eternal day to contemplate thar fun of 
righteoufnefs, without having that glorious 
object veiled by any interpofing cloud, much 
lefs hid from us by the viciffitudes of day 
and night. In fhort, I think, devotion fhould 
in our fucure ftate afpire to other things, 
than thofe, that may be the objects of meer 
ambition, 

Anp now, generous Didymus, (adds The- 
odora) fince we are entering upon the laft 


‘fcene of our mortal life; let us (I befeech 


you) fummon together and roufe up all the 
graces and virtues we have received from 
heaven, and fervently implore beth an en- 
creafe of them, and a fupply of any, that our 
prefent circumftances require ; that we may 
go off the ftage pioufly, as well as handfome- 
ly, and both aét and fuffer as becomes Chrif- 
tian martyrs, Let not any cruelties or af- 
fronts of our infulting perfecutors be able 


-to difcompofe us; but let our evennefs of 
- mind convince them, that they can as little 


diforder us in our way to heaven, as hinder 
us to get to our journey’s end, But let not 


. our undauntednefs appear the effect of ful- | 


lennefs, or fiercenefs, or of meer refolved- 
nefs ; but let ic be fo calm and charitable, 
that we may not be fufpected to be the mar- 
tyrs, rather of our glory, or our courage, 
than of our religion. Let it not be thought, 


- that we hate life, or defpife ic ; but only that 


we think it a cheap purchafe for heaven, and 
for the honour a3 owning and following a 
redeemer, who, to merit it for us, took the 
crofs in his way thither. 

Apmonitions fo becoming a dying Chrif- 
tian received fuch an entertainment, as the 
plety of it, and the veneration he had for 
the giver, might juftly challenge from fo 
devout and elevated a foul, as that of Di- 
dymus 5 whofe refolute anfwers to the Roman 
officer, together with his behaviour, as well 
fince as before he made them, leaving his 
enemies no more expectation, that he could 
be prevailed with, either to alter his own re- 
folution, or tempt his miftrefs to change 
hers; he was appointed to be firft led away 
to execution, that the fight of his blood 
might terrify Tbeedera, and fright her into 


a care to preferve her own. This refolution 
of his enemies did not at all leffen his; bur 
having eafily obtained leave from the Ro- 
man officers, that could not but admire his 
gallantry, and fomewhat compaffionate his 
condition, to fay a few words to Theodora, 
he went to that excellent perfon; and ap- 
proaching her with a far greater refpect, than 
he would fhew to any power, that could 
but preferve that life, which the Romans 
were going to take from him, he told her: 
Your piety, madam, and your example ma- 
king me prefume, that, upon fuch an occa- 
fion as this, I may, with your confent, part 
with a life, which, ever fince I had the fate 
to fee you, has been fo much at your difpo- 
fal; IT am now going without reluctancy to 
perform that laft duty, whereto religion calls 
me. But thinking myfelf obliged to begin 
with the moft difficult pare of my martyr- 
dom, before I bid farewel to the worid, my 
Inclination and refpect brings me to take 
my laft leave of the faireft and excellentett 
perfon in it. If, madam, (fo he proceeds) 
I were in a condition of paying you any fur- 
ther duties, my humble requeft to you would 
be, to have the honour of your further com- 
mands, But fince my condition leaves ine 
not a capacity of ferving you for the future, 
one of my laft petitions to you muft be; to 
be pleafed to look upon my patt fervices, as 
extremely fhort of the defires of a perfon, 
that loved you with as much ardency, as 
your charms themfelves could kindle; and 
yet with fo pure a flame, that had it been 
vifible, even Theedora’s virtue could not 
have difapproved it. But madam, (conti- 
nues he) although to refcue you from the 
condition you are in, there is ne danger fo 
defperate, that I would not joyfully attempt, 
if I were again at liberty, and though ic 
were poffible [ could furvive you; yet Iam 
too much concerned for the nobler part of 
Theodora, to with fhe would blemith fo fpot- 
lefs a life to fave it. Only, madam, give 
me leave to be fo kind and charitable to the 
world, as to wifh, that providence may find 
fome expedient to prelerve for you both 
your crown and your head; and that you 
may arrive fo late at Reaven, as to have time 
to blefs the earth with a long and exemplary 
life ; and may you lead it with as much tran- 
quillity, as you will with virtue ; and with- 
out knowing fo much as that trouble, which, 
I fear, your generous compaffion may now 
and then offer to give you, upon the remem- 
brance of the faithfulleft of your fervants, 
Tuese words, and the fad occafion of 
them, having drawn fome tears into Theodo- 
va’s fair eyes; though the caufe of them 
made them very obliging to Didywus, yet his 
concern for her quiet prefently.engaged him 
tc help her to fupprefs them, by making 
hafte to tell her, that it was piry the fereni- 
ty of her mind and looks, which virtue had 
ftill kept calm, and even perfecutions had 
not been able to diforder, fhould be difcom- 
pofed by any other thing. And madan, ’ 
(continues he} though being confident, thar 


your 
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your charity will make ic unneceffary for me 
to beg your prayers, I was going to make 
It my petition to you, that you would vouch- 
fafe now and then to caft a thought on the 
memory of a perfon, to whofe mind you 
were conftantly prefent; yet I muft now 
retract that humble requeft, unlefs you are 
pleafed to grant it me with this qualificati- 
on; that the honour you do me, may not 
be difquieting to you. For how great a blef- 
fing foever it is, to enjoy a place in your 
thoughts; yet an idea muft reprefent quite 
another man than Didymus, that fhould, ef- 
pecially on its own fcore, become trouble- 
fome to Zheodera, whofe compaffion 1s as 
well needlefs, as undefired ; fince it 1s inju- 
rious both to herfelf and me, to look upon him 
as a perfon to be pitied, that is going to re- 
ceive the honour and fatisfaction to fuffer 
in her fight, what he fuffers partly for her 
fervice. And the place he implores but in 
her favourable, not her mournful thoughts, 
will give him the nobleft and defirableft be- 
ing, that he can have upon earth, when he 
fhall be in heaven, 

Tue things, which Didymus faid, and the 
pathetical way he faid them in, did not 
leave the fair perfon, they were addreffed to, 
all the unmovednefs of mind fhe ufed to be 
imiftrefs of on other occafions. And confi- 
dering thefe as the laft and dying words of an 
accomplifhed gentleman, that had fo highly 
ferved and loved her, fhe could not hinder 
her refentments from making her, on fuch 
an occafion, remit fomewhat of her wonted 
refervednefs. Wherefore with eyes, where- 
in though fhe endeavoured to fupprefs tears, 
fhe difclofed an. extraordinary grief; and 
with looks, wherein both gratitude and oblig- 
ednefs difplayed themfelves, fhe told him, 
If I looked upon your virtue, generous Di- 
dyvmus, as one, that were but fomewhat extra- 
ordinary, I fhould think myfelf obliged to 
make excufes, and feek your pardon for ha- 
ving been, though undefignedly, fo acceffa- 
ry to the early lofs of a life fo worthy to be 
a long one: but what you have this day 
done, makes me apprehend, that fuch dif- 


_° courfes would not be very pleafing to one, 


that delights in fuch actions, But do not 
think, I conjure you, that though I cannot 
pretend to merit or requite fervices of fo 
unufual a ftrain as yours, I can be infenfible, 
how much I owe to them, not only upon the 
fcore of their greatnefs, but upon that of 
the handfome and generous way, wherein 
you did them. For (continues fhe, with a 
colour, that fomewhat expounded the mean- 
ing of what fhe was going to fay) if after 
the virtue and gallantry you this day expreff- 
ed, providence had thought fit to place me 
in a condition of making you retributions, 
I will allow you to think, that, in chufing 
ther for you, I fhould have been very much, 
if not unrefervedly, guided by your wifhes. 
Here fhe paufed a while, and blufhed; the 
latrer, that fhe had faid, what to her nice- 
nefs feemed fo much; and the former, to 
confider, whether he deferved not to have 


more faid té him. But her obliging looks 
did fo well fecond and expound her other- 
wife fomewhat indefinite words; that Di- 
dymus’s heart readily underftood the language 
of her eyess and her heart fpoke fo clearly. 
in her cheeks fomewhat, that it fcrupled te 
utter by her tongue, that, expreffing more 
than fhe faid, without injuring her modefty 
fhe righted her gratitude; her paffionate ad- 
mirer efteeming himfelf more highly recom- 
penced by this permiffion to fuppofe her 
kindnefs, than he would have done by the 
perfecteft affurance of any other’s love ;. and 
fancying, that by the fight of that new fire, 
that flafhed in her cheeks, he could difcern 
in her breaft fuch a refentment of his fervi- 
ces, as involved an approbation of their 
caufe, and implied a peculiarity for his per- 
fon; he took the higheft retribution he ever 
did, for the higheft he ever could receive 
from a lady, whofe beauty and refervednefs 
were fo great, that no favour of her granting 
could appear little. : 
But Theodora quickly recovering the dif- 
order this merited declaration had put her 
into, made hafte to profecute her difcourfe, 
by adding, but it is my fatisfaction, and will, 
I hope, be yours, that fince you acted up- 
on religion’s fcore, as well as mine, you will 
not want a recompence, greater than it had 
been poffible for me to give you; fince in 
refcuing me upon a Chriftian account, you 
have ferved a matter, that is able moft rich- 
ly to reward, even your performances and 
fufferings. And doubt not Didymus, (conti- 
nues fhe) but that, when you fhall once be 
offeffed of a glorious and immortal crown 
in heaven, you will have no caufe to be 
troubled at your having, upon earth, left 
a crown of lawrel, or miffed one of myrtle. 
If I were to tarry, or rather languifh, here 
below, as many years as your miftaken kind- 
nefs makes you wifh me; your favours have 
been fo extraordinary, that, without being 
guilty of an ingratitude, that would be fo 
too, I could never lofe the remembrance of 
them, nor omit paying you the higheft ac- 
knowledgements, that the chief place, not 
only in my memory, but in my efteem and 
friendfhip, could make you. But do not, 
Didymus, I befeech you, think of my fur- 
viving you, when the holding out a few mi- 
nutes longer for Chrift will introduce me 
into a condition, where I fhall ever fee him, 
and never offend him. Let us then (con- 
cludes fhe) quit the thoughts of this world, 
that we are going fo foon to quit, and be- 
gin to fix them on thofe joys of another, that 
we are going to poffefs for ever; and during 
that little time, that is requifite to go take 
our crowns, let us fummon up all our pow- 
ers, to contribute to a behaviour befitting 
fuch expectations, Let our laft fervices to 
religion be our nobleft ones, that our deaths 
may at leaft adorn it, if not propagate it. 
Let us receive the laft effects of our prefe- 
cution, as perfons, that do not deferve fuch 
an ufage, and are above the reach of it. Let 
us afpire to Chrift’s temper in his caufe 5 
an 
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and fuffer like him, as we fuffer for him: 
and then we need not doubt, but in fpight 
of this fhort feparation we are yeilding to 
for his fake, we fhall joyfully, and for ever, 
meet again in a better place, and in an in- 
eftimably happier condition. 

Theodora had fearce made an end of fpeak- 
ing, when all things being in a readinefs to 
put the judge’s fentence in execution, they, to 
whom that infamous employment was com- 
mitted, came to bring notice of it to Didy- 
mus ; who, notwithftanding the reluctancy he 
had to part with the admirable, and now 
obliging, Theodora, thinking it would mif- 
‘become him to ftay’ for being preffed on 
fuch an occafion, delayed not, with all the 
refolution he was able to affume, to take his 
laft farewel of her. This cruel feparation 
being not to have an end before both their 
lives, ‘was folemnized by that excellent pair 
with geftures and expreffions fo fenfible and 
moving, that .declining an account, which 
I could not attempt to give, without fharing 
very much in: a grief, that I fhould be able, 
but very imperfectly, to defcribe; I shall 
filently pafs over the circumftances of this fad 
feparation, that more troubled the generous 
lover, and perhaps his admirable miftrefs 
too, than that of foul and body, which was 
prefently to follow it: But Didymus, now fi- 
nally parted from Theodora, whilft he was 
moving towards the place of his fufferings, 
did, by the affiftance of him, whofe religion 
called him to them, affume a temper of 
mind fuitable to the glorious work he was 
going to undertake, and entirely difpofed 
himfelf, after having done all, that became 
a lover, to fuffer as became a Chriftian. 

Tuts was much the lefs difficult for him 
to do, becaufe’ his whole paft life was an ex- 
cellent preparative to make him a¢ the laft 
{cene oft it worthily. For (to add fomewhat 
on this occafion, to the chara¢ter given of 
him in the’ firft book,) Didymus was a per- 
fon, in whom divine grace had produced fo 
early a piety, that he was a well grown Chrif- 
tian, before he was come to be a full grown 
man. And jtidging the moft flourifhing time 
of his age to be, for that reafon, the fitteft 
to be devoted to the moft worthy of objects ;- 
he was enabled both to fupprefs the heats of 
youth, and defpife the vanities of the warld, 
even while that ufually ungoverned age 
made the former moft impetuous, and gave 
the latter the great endearment -of novelty. 
Nor did’ his being a foldier prove an obfta- 
cle to his piety. ‘The examples of Fo/bua, 
David, Fonuthan, and other brave warriors 
of the old teftament, fhew, that heroick va- 
lour may be accompanied with eminent pi- 
ety. And the firlt profelyte the heathen world 
prefented to Chriftianity, being a captain, 
and continuing to be fo after his converfion, 
argues, that a military ftate of life is not 
inconfiftent with the moft innocent of teli- 
gions. And for Didymus, as he fought,not 
out of fiercenefs, or avarice, or ambition, 
but to exercife and improve his virtue; fo a- 
midft all his military conflicts he was ftill 


careful to fight the good fight of faith: and 
being taught by the holy fcripture, that thé 
life of man here on earth is @ kind of miliia- 
ry one, he ufed the Roman camp as a {chool 
to a higher fort of warfare; where, as the 
hardfhips are greater, and the victories more 
difficult, fo the crowns and triumphs are in- 
comparably more valuable and plorious.. A 
perfon thus qualified and difpofed could not 
find it very uneafy to part, for his religion, 
with a life, that he had led fo well,. and haz- 
arded fo often; nor to leave a world, that 
fin and perfecutions embittered, and that was 
prefently to be left by Theodora, that he 
might pafs to a place, where they fhould meet 
to be crowned, Wherefore, refolying to 
fhew, that the approach ofa reputedly infa- 
mous death was not able, either to fhake 
his conftancy, or extinguifh his charity; he 
difpofed himfelf to mingle in hig laft aétions 
and fufferings the courage of a Roman fol- 
dier, with the refianment of a Chriftian mar- 
tyr. And accordingly, walking on towards 
the place of execution with a calmnefs and 
undauntednefs, that could fcarce have pro- 
ceeded from a refolution not ftrengthened by 
faith ; as foon as. he came thither, he lcoked 
round about him upon the guards, and other 
affiftants of this jad fpeétacle, in fuch a way, 
as if he rather pitied them, than liked the 
pity, which many of them could nor but 
by their tears exprefs for him, and difcourf- 
ed: to. them with all the gracefulnefs, that 
youth and courage could give fo extraordina- 
ry a perfon. And becaufe he fuppofed, rhat 
(as it was ufual on fuch accafions of. con- 
courfe) there were among the fpeétators 
fome military men, that were Chriftians in 
their hearts, though they had not been called 
to own it publickly ; he addreffed himfelf 
particularly to them. And having premifed,. 
that he pretended not to inftruét them as 
barely Chriftians, becaufe he doubted not, 
but he had been prevented by the weighty 
and moving fermons of divers burning and 
fhining lights, and guiders of the church; 
he told them he would confine his advices 
to what was fuitable to the condition he tha- 
red in with them, of being Chriftian foldi- 
ers. And then he briefly, but pathetically, 
exhorted them to all thofe virtues and practi- 
ces, that might recommend bath their per- 
fons, their profeffion, and their religion: the 
laft of which, by many arguments, (which 
his example made the more impreffive) he 
perfuaded them, after having adorned, it by 
their lives, to confirm, if they were called 
to it, by their deaths; without. forgetting, 
that. the fearful are by the fcripture ranked 
with the unbelievers, as deftined ta the fame 


place of torment; and without fearing any Rev. xxi. 


unmerited difgrace, fo much as that deferved 
one, threatned by the captain of their falva- 
tion-to thofe, that fall deny him before men. 


He exhorted them, py. their courage and ob- Heb. xi. 


fequioufnefs to convince their unbelieving *° 
fuperiors, that the valour of Chriftians could 
be, eminently attive, when their religjon did 
not confine it to be paffive; and that when 
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éfiterprizes,; how dangerous foever, were as 
juft and -noble as difficult, they could 
emulate, if not outfhine, the gallantry of 
thofe deified heroes they refufed to worthip. 
And laftly, having preffed them to be loyal 
to the Emperor, and obedient too, as far as 
was confiftent with fidelity to him, that made 
him fo; he begged their prayers for himfelf, 
and put up ardent ones of ‘his own, for the 
church, the ftate, his perfecutors, and, par- 
ticularly, for the excellent companion of his 
martyrdom, - This faid, he began to do what 
was to be done by him, towards the delive- 
rance of his foul from his body ; and having 
done it with fo much ferenity of mind and 
Jooks, that he extorted an efteem of his vir- 
tue, even from thofe, that deftroyed him for 
it; he let the executioner do his part too, 
(which probably was done by taking off 
his head) and in a moment paffed from be- 
ing a fuffering member of the church mili- 
tant, to be a happy one of the church tri- 
umphant. 


CHAP. XII 


HE perfecutors of Zhbeodora hoping 
T to intimidate her by fo tragick a {pecta- 
cle, had conduéted her to a place, whence 
fhe might fee all, that had paffed; of which 
it will eafily be believed, that fhe had not 
been an unconcerned {pectator: her virtue 
and kindnefs making her a fharer in his fuf- 
ferings, by fympathifing with him, and by 
endeavouring, as far as fhe could, to relieve 
him by her moft ardent prayers; that his 
conftancy under them might be divinely fup- 
ported, and richly crowned. But while her 
- thoughts were, with a divine grief, folemni- 
zing her lofs, thofe cruel men, that had pro- 
cured it, being defirous to make ufe of the 
terrifying impreffions they Aly Saae fhe had 
seceived, while they were frefh and recent, 
advanced to Theodora, bringing-with them 
the purpofely disfigured remains of Didymus ; 
and then told her, that fhe was now convin- 
ced, that neither youth nor gallantry was a- 
ble to protect from the fatal anger of the 
Gods thofe, that obftinately refufed to wor- 
fhip them ; and therefore they expected, that, 
by a feafonable care of herfelf, fhe would 
fhun the imitation of fo tragical an example. 
To this the fair martyr replied, that fhe was 
not at all furprized.at what had paffed, and 
therefore fhe knew not, why fhe fhould be 
terrified by it. For Didymus and fhe, and all 
other confidering Chriftians, that walk ac- 
cording to their mafter’s directions, were 
wont deliberately to weigh the confequences 
-of enbracing a {trict and perfecuted religion, 
efore they made profeffion of it: and ha- 
ving forefeen what it might coft rhem, and 
{atistied themfelves, that it deferved a yet 
higher price, they were not difcouraged nor 
furprized to be put to pay that.price; efps- 
cially, when it opened to them an immediate 
paffage to the poffeffion of what they gave it 
~ Vor, IV 


for. She added, that if the example of the 
generous martyr were to have any operati- 
on upon her, it ought not to fright her from, 
but confirm her in, the profeffion of a reli- 
gion, whofe truth he thought worth dying 
for; and which, notwithftanding all the 
handfome concerns he had for her preferva- 
tion, he would never {peak one word to per- 
fuade her to decline, for the protracting of 
her lite. His example (continues Theodora) 
lets me fee, that no violences upon earth are 
able to deftroy a courage, that is affifted from 
heaven, and fights in view of the glories of 
it; and his death manifefts, how quick the 
paffage may be between this and an incom- 
parably better life; and clearly fhews, how 
foon the utmoft effeét of your cruelty can 
place thofe, that defpife it, above the reach 
of it. Then cafting her mournful eyes upon 
the faddeft object, that ever they beheld ; If 
you fhould; fays fhe, be fo inhuman, as to 
exercife any further cruelty upon this now 
inanimate prifon, whence his glad foul has 
efcaped, you may intend him a mifchief, 
but he will not feel it, unlefs it be in the en« 
creafe of the recompences of his martyrdom. 
You may, if you pleafe, infult over his dead 
body, and thofe, whom his virtue made-his 
friends, may fome of them be troubled: at 
it 3 but while you are triumphing at his death, 
and others are deploring it, I doubt not, but 
the welcomes and joys he receives in the 
bleffed place he is gone to, make him hap- 
py enough to pity not only thofe, that hate 
him, bute thote, that pity him too. What 
you fhew me, as the trophy of your power, 
I look upon, as that of his conftancy; and 
for what you prefume to be your victory, he 
will be really crowned. The grave, (con- 
tinues fhe) is, I confefs, a fad profped& to 
them, that look no further, and terminate 
their fight there; but not to thofe fufferers 
for. the truth, who, with the eye of faith, 
looking beyond it, fee all thofe glories on 
the other fide of it, that expect them there ; 
whereurto as fome kind of death muft ne- 
ceffarily be the way, fo martyrdom of all o- 
ther is the nobleft. Wherefore, (concludes 
Theodora) you will very much mifs your aim, 
if you forbear bringing my conftancy to the 
Jaft trial, only upon hopes, that death dref. 
fed with unufual horror, by being befmeaved 
with Didymus’s blood, fhould frighten me 
into apoftacy ; for Iam much lefs terrified 
by his fate, than encouraged by his example: 
in imitation of which, I declare to you once 
for all, that, as I always valued this world 
too little, to be much afraid to part with 
it for a better; fo I fhall never be brought 
to quit an excellent religion for a bad one; 
for fear of exchanging a wretched life for a 
happy one. : 

Tuts pofitive and final declaration of Theo- 
dora did fo enrage thofe, to whom fhe made 
it, that finding themfelves quite difappointed 
of the hopes sa had to terrify her by their 
Jaft expedient,. Didymus’s death, they prefent- 
ly led her away to participate of his fate, 
which they found her refolved not to ne 
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And now the admirable Theodora, having re- 
ceived that cruel, but welcome command, 
mott réadily difpefed herfelf to abey it: and 
eonfidering, how near fhe was to puta pe- 
riod to all the afflictions of hef life, by the 
gloriowfeft a€tion it could be concluded with, 
and how. foon fhe fhould enjoy the happi- 
nefs of entering heaven, thorough the ftreight- 
eft and nobleft gate, at which it is acceffible s 
her beauty, that was before admirable, ap- 
péared shore fo than ever, being ftrangely 
imereafed by the effufions of a ccéleftial joy, 
that did too much abound in her heart, not 
to flafh out manifeftly. in her looks, to whofe 
native charms it firperadded fo much luftre 
and majefty, that fhe: feemed. (upon fome 
peculiar defign) to be newly come from the 
heaven fhe was going to, So great a con- 
ftancy and chearfulnefsof mind, upon fo fad 
an ot¢afton, wanted not a refembling opera- 
fion upon the genefality of the wondering 
affiftants: for though the report, that was 
quickly fpread of fo uncommon an action, 
as that of Zheodora, done by fo.extraordinary 
a perfon, as fame had reprefented her to be, 
had drawn a great concourfe of people, to 
fee one, that acted, as well as looked fo hand- 
fomly; yet when they had a while beheld 
her, and faw the cruel inftruments of what 
fhe was doomed to fuffer ; among that nu- 
merous throng of {pectators there were none, 
that were not admirers; many, that looked 
of het with dazled, and few without flow- 
ing eyes; every fort of fpectators found 
fomething in her perfon and condition, that 
made. them mournful ones, The Chriftians, 
that chanced to mingle with the reft of the 
ciowd, lamented to fee their religion de- 
prived of fo great an ornament, and fo fhi- 
ning an example; though their grief were 
thoderated by confidering, that fhe was en- 
tering into a moft happy place, to which 
they might hope, e’er long, to follow her. 
And, in the mean time, it was no {mall cre- 
dit to their religion, that.a lady of her beau- 
ty. had lived according to the ftricteft laws 
of it; and a perfon of her youth and fex 
was ambitious to di¢ for it. T’hofe among 
the fpectators, that yet retained Roman {pi- 
rits, and were the genuine off-{pring of thofe 
noble anceftors, that {crupled not. in Rome 
itfelf, to allow public marks of honour to 
its greateft enemies, could not but-be trow- 
bled, -to fee fo rare a thing as a female hero 
punithed for a generofity, that cowld not fuft 
ficiéntly be rewarded, and brought to an un- 
timely, and, in popular eftimation, ignomi- 
nious end, for -having followed’ dictates of 
gratitude and piety. Thofe mfidels, on 
whofe fentiments yirtte had more influence 
than fuperftition, were very much diffatisfied 
with the rigour of their magiftrates.;- thought 
at a difcredit to their religion, ito, ufe fuch 
barbarous, and yet ineffectual wourfes, to 
fright men into it; and they thoughe it an 
invidious fervice to their gods}: to-deftroy the 
faireft maftier-pieces' they had: made. But 
thofe, that feefned moft to deplore the fair 
Martyt’s condition,. were thofe, that were dif- 
, & Lb - 


pofed to have their affections wrought ox 
by their eyes, and were apt to be influenced 
‘by beauty : for thefe much repinéd and prie- 
ved to fee fo glorious a fun reduced to fet in 
her eaft; they envied Dédymus, for having, 
fo generoufly ferved and ,fuffered for fo rare 
a.perfon, who, they thought, inftead of the 
barbarous ufage fhe received, deferved to be 
as happy, as her {miles could make her ador, 
ers; and they allowed themfelvés to think, 
that nothing ceuld be a virtues that deprived 
the. world of fo much beayty. . In, short, 
moft of the by-ftanders grieved, to,beholda 
perfon, whofe youth would pafs for inno- 
ceacy, and whofe charms would give her 
eaptives among favages, deftreyed in Greece; 
by Romans, -So that bating-thofe.few bar- 
barians, whofe fuperftition and malice:broyghe 
her to that condision, all the other fpetta- 
tors of her fufferings were deplorers of then 
tog; and many to.that degree, that, to judge 
by, their looks, and thofe of our -fair mar, 
tyr, one would have believed, that, the affitt- 
ants were to be fufferers in the approaching 
tragedy, and fhe butthe {pectator of_it. ' 
Anp now the matchlefs Theodora came to 
the place, whence, her afpiring foul was to 
take its flight to heaven. In order to which, 
fhe firft looked about her, with a. kind of 
pity; on thofe, that either never, or later 
than fhe, were to be admitted into the feli- 
city fhe was psefently to poffefs: and after- 
wards. fhe paufed a while, to recover from 
fome diforder, that fhe was put into ; not fo 
much to fee herfelf environed with guards, 
as fhrrounded with gazers. And theh, shough 
her bafhfulnefs made it more uneafy: to! her 
to {peak to the affiftants, becaufe her fpeech 
mult. be a public one, than becaufe-it muft 
be her laft; yet with a voice, and geéftures, 
wherein the modefty of a virgin, and the 
courage of a martyr, were happily temipered, 
fhe addreffed herfelf to thofe, that were'abour 
her, in fuch as the following terms : 2 
Sincz cuftom has made it a kind of duty, 
that thofe, that.come to this plack, fhould 
fay fomething to the fpectators; and make a 
public confeffion of their guilt, or. protefta- 
tion of their innocence ; I fhall, in part, do 
both the one and the other; for I will not 
deny, that I am, what ‘the laws have con- 
demned me for being, Yes, I own myfelf a 
Chrvtian, and in fpight of all my paft and - 
approaching fufferings, I declare, that I think 
it an honour anda happinefs to be fo: but, 
on the other fide, Ican moft truly proteft, 
that I have tranfgreffed no other Roman laws, 
.than.thofe, that are repugnant to thofe of God 
and.'zeafon, And fince we Chriftians, are 
taught by our great Mafter’s example, . as 
-welt:as. precepts,. not only to. forgive, but: to 
Jeverour enemies, and pray. for our perfequr 
tors; I think myfelf obliged, and, by his af- 
ififtance, find myfelf enabled, not only to for- 
‘give, as I heartily do, the procuters of my 
death, but ardently to implore for them the 
bleffing, and the unmolefted exercife of a re; 
ligion, that they fee I value more than I do 
my: life. And I hope, thofe in aptherity 
m wi > 
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will, by the frequent executions, that daily 
fucceed one another in this place, be at 
length copynced, how ineffedtualy a8 fwell as 
Steintan, way ay tal& ib Lexcifioaté CAai- 
ftianity ; which being an heavenly light, can 


be as little ruined by the violence employed . 
againft it on earth, as tempefts can extinguifl ° 


the fun. And becaufe it is likely, that cha- 
rity or curiofity has, amagng other {pecyata : 
brought hither fom’ Chfiftians,?I fhall no} 

addrefs dnyfelf to them} yet stot to Uefite 
their pity, but their prayers, that I may be 
enabled to overcome the laft enemy, death, 
and finifh my courfe in ‘fuch a Way, as-may 
neither blemifh my paft life, nor the glorious 
caufe I gladly lofe it for. But the chief part 
of my: requeft répards ydfirfelves,“not me: 
for { muft beg you to refhember, ‘that, be- 
fides an All-feeing-eye, there are many eyes 
upon you, that pry into your actions with 
ftrong defires to find them criminal; and 
that though the truth, nor the fubfiftence of 
Chriftiapity does not, yet the credit of it 
gloes tiychdéfenW upon thé nature of your’ 
, actions. For as all your perfonal faults will 
be imputed: to yeur religion 5 fo your flrining 
‘Vittués Will probably bring many infidels, firft 
to admire, and then to embrace Chriftianity 5 
juftly concluding, that that religion muft be 
excellent, that makes its profeffors fo, and 
enables, as well as enjoins them, to-five 
blamelefs in the world, and go joyfully out 
of it. If you lead fuch lives, you will not 
be much aftaid of martydém, which will but 
fend. you foonier :to receive thofe ineftimable 
rewards of them, that God’s goodnefs hath 
promifed and provided. I wifh you may 
never have caufe, nor, wpon occafion, want 
colrage, to. enter into life at that ftresght 
gate, that 1am now going to pafs through. 
‘But if yoo be called to that way of glorifying 
God, let-neither the ignomy, nor the.pain- 
fulnefs. of.it deter you. - It is not fhameful, 
but glorious,;-to fuffer for God, for truth, 
and for acrown; and my.example may en- 


God’s ftrength will be made manifeft in your 


infirmity 5 and that there is no temptation but 


may be refifted and vanquiffied b the weak- 
‘eft hand, that f Coppa F a eaBth ed 
. By an: @mighty arni, ‘And thoueh the di- 


ftance between heaven and earth, our mortal 


-and our immortal ftate, be very great, yet 
' thé paffage between them may be id ee, 


and a few moments may bring‘us to exchange 
puy agonigs for -extafiga, and pafs from the 
la lnc of our Gis, and the re- 
prdaches df our ferfecttots, 16 the congra- 
tulations of angels, and the folemn welcomes of 


_ him, whom even thofe heavenly fpirits adore, 


As‘ fedn-4s fhe ‘had ended this difcourfe, 
though her foul, abandoning fuch a body as 
er’s, gerne ceo any. Wheze, but in heaven, 
nd an advitktage by a ehange of mahfion, 
yet it cheerfully difpofed itfelf to a f€para- 
tion, that would give’ it a clofer and more 
immediate union with the divine obje&t of 
its cceleftial love. And after fhe had de-+ 
cently and calmly made all the preparation, 
that on her- part was a hg ag ‘for whay fhe 
was to. fuffel, fhe thoukhe Gt to niakd her 
life’s laft agtions, as moft gf the reft had 
been, atts ofipiety and chdrigy, And there- 
fore elevating her eyes and hands towards 
heaven, wherd her heatt, as well. as sher’trea- 
fure, had been placed long before, the firft 
paid her God moft humble thanks, for the 
Brace and opportunity lie had vouchlafed her, 
not only to believe in his divine Son, but toxfuf- 
fer for him ;-and then; made a hort, but very 
fervent prayér, for the church, for her ene- 
mies, ‘antt-for herfelf, Which done, with a 
countenance, wherein ferenity was mingled 
with joy, fhe gave a fign to the executioner 
to do his office, who thereupon did all that 
was necefary to complete ‘her martyrdom. 
And the glad foul was by the angels, ( 
the had afpiredito refetable in purity and dévo- 
tion) carried ‘to that ‘happy place, whofe 
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glorids ate‘neither to be conceived by thofe, | cor, 42, 


that have not feen: thém, 


nor defcribed by 9, 


ithofe, that have; fuch Mlipériatural feli¢itiés 2 Cor. xii. 
courage the weakeft of yow to.expect, that as much: wasfeérding man's ideas and his ex- + 


preflions, as ‘they furpaf# his merit, 
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MEDICINAL EXPERIMENTS: 


OR, A 


COLLE 


CTION 


Of CHOICE and SAFE 


REME 


DIES 


For the moft PART 


SIMPLE, and eafily prepared: Very ufeful in 
FAMILIES, and fitted for the Service of 


CouUNTRY PEOPLE. 


The PREFACE to his Reczirts fent to a FRIEND in America, 
in the Edition printed at London in 1688, and omitted in the fub- 


fequent ones. . 


Th INTRODUCTION. 


part of a collection of receipts and 

proceffes, that had from time to time 
been recommended to me, either by the ex- 
perience of the imparters, or by my own; I 
did not think it fo expedient to promife, to fo 
{mall a number of flight receipts, the feveral 
medicinal cautions and other confiderations, 
wherewith it might be fit to ufher in a larger 
writing of this nature, as to referve thofe 
prolegomena for the whole collection, whereof 
that, which now appears, makes but a part, 
and that not the greateft, Which intimation 
will, hope, excufe my leaving unmentioned 
the names of the imparters of feveral of thefe 
receipts; fince all of them are tranfcribed 
from the collection ; and the reafon of the 
omiffion is given in the preamble, together 
with divers advertifements about the work 
itfelf, which difpenfe me from giving any 
others at prefent, than thofe very few, which 
feemed requifite to be fent about the follow- 
ing paper, to the inquifitive Dr. W. 4. prac- 
tifing phyftc in New England ; who earneftly 
defired of me fome receipts, that, being pa- 
rable or cheap, ‘might eafily be made fer- 
viceable, efpecially to the poor, in that coun- 
try ; where European books of phyfic are 


T HE following prefcriptions being but - 


I 


too great rarities, and feveral remedies, here 
known, are not in ufe, | 
Tue beginning of my letter to Dr. 4 con- 


-fifting mainly of things, that regarded his 


peculiar circumftances, it is needJefs, if not 
improper, to tranfcribe it hither, and confe- 
quently ic ought not to keep me from pro- 
ceeding, without delay, to the next part of 
my letter, which gives him the three fol- 
lowing 


ADVERTISEMENTS. 


I. Ir would be a great miftake of my de- 
fign, in fending you the following receipts, 
if you fhould think, that I at all pretend them 
to be infallible ones, or at leaft of very ex- 
traordinary efficacy; fince all, that I told you 
of them, was, that, for medicines fo fimple, 
and for the moft part fo cheap, I have found 
feveral of them, and take all of them, to be 
good in their kind. And though I think 
moft of them fafer than many other medi- 
cines, that are in great requeft, yet I do not 
pretend, that thefe fhould play the part both 
of medicines and phyficians too ; but only 
that they may be ufefully employed by one, 
that, like you, knows how to adminifter 
them difcreetly. In fhort, I fay not, that 
thefe medicines are the beft have, but only 

fome 
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fome of the moft parable, or fimple; both 
which I here mention together, as if the lat- 
ter were referrible to the former; not only 
becaufe medicines, that are fimple, or but 
very little compounded, are, ceteris paribus, 
more eafy to be procured, but becaufe Iam 
willing, that this fhort collection fhould fur- 
nifh you with divers inftances to confirm the 
paper, to which I defire you would fubjoin 
it, of the ufefulnefs of fimple medicines, 


II. Ir may fomewhat affift you to make 
a comparative eftimate of the following re- 
ceipts, if I diftinguifh them into three claf- 
fes or orders, and annex to the title, or de- 
{cription, of almoft each particular medi- 
cine, one of the three firft letters of the al- 
phabet. Whereof A fignifies, that the remedy 
it belongs to hath been, either by the affir- 
mation of the phyfician, or other credible 
perfons, that imparted it to me, or by trials, 
that I caufed to be made of it, recommended 
as very confiderable and efficacious in its 
kind. 4 therefore is the mark of a remedy 
of the higheft claffis of thefe. B denotes, 
that that, which it refers to, is of a fecond 
_or inferior fort, but yet confiderable for its 
good operations. And the letter C belongs 
.to thofe remedies, that are of the loweft or- 
der, though good enough not to be defpi- 
fed. 

Anp becaufe I prefume it may be expected, 
that I fhould give you fome fhort character, 
of thofe, whereof I have had fome kind of 
experience, whether by the relation of fuch 
as have been cured: or much relieved by 
them, or by my own exhibiting or prefcribing 
them ; or by reports received from thofe, that 
engaged to try them, or that employed them 
upon my account: for this reafon, I fay, and 
for brevity’s fake, and avoiding repetitions, 
I thought fit to accompany almoft each of 
the three forementioned alphabetical letters, 
that refers to a receipt, of which I can fay 
any thing upon fome kind of knowledge of 
my own, with one of the three following 
marks: whereof the firft, which is the {mall: 
figure of (1) denotes, that I have known but. 
a fingle trial of it; the other, which isa fim-. 


ple crofs (+) imports, that the trials have 
been made two, or fome few more times; 
and the third, which is an afterif (confifting 
of feveral lines croffing each other in one 
point (*) fignifies, that the trials, wherein it 
hath been found ufeful, were many, ii not . 
very many. 


Ill. Teere will be eafily obferved a dif- 
parity of ftyle in the following papers; for 
thofe receipts, that were my own, were cx- 
preffed in my own terms; and fo ufually were 
thofe, that I received from others but by 
word of mouth; and thefe, I hope, will be 
found clearly enough delivered: but as to 
thofe others, that were imparted to me by 
empiricks, or unlearned perfons, in writing; 
though I would not, in divers places, have- 
worded them as they did, that I had them 
from, yet I oftentimes made a fcruple to cor- 
rect or alter their expreffions, though not fuit- 
able to the current ftyle of the formularies 
of receipts; being more concerned, that the 
meanings fhould be clofe kept to, than the 
ftyle rectified, And fometimes too, when I 
received things by word of mouth,. and com- 
mitted them to paper in the author’s pre- 
fence, hafte obliged me to make ufe of ex- 
preffions, (and made me afterwards forget to 
mend them) that were rather the fhortett 
than the beft; and fometimes forced me to 
employ words of the Latin, French, or fome 
other language, efpecially if I wrote after 
the inftructions of foreigners; being lefs care- 
ful to exprefs things in the fitteft way I could, 
than in the moft compendious. 

You will receive, by this fhip, but five de- 
cades of receipts of parable medicines, becaufe. 
I think that number fufficient to be fent at 
once. But if, when you have tried them, 
the fuccefs, that God fhall vouchfafe to give 
them, fhall invite you to prefs for a recruit, 
I fhall thereby be encouraged to draw fome 
other decades of receipts (fome of which wilt 
pethaps be preferable to moft of thefe) out 
of a collection, wherein they have long lain 
mingled with receipts and proceffes of reme- 
dies of a lefs fimple nature, or more difficult 
to be procured. 
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’ | ee receipts, taken out of a large 
collection, as confifting of a few fafe. 
ingredients, commonly to be found 

at eafy rates in moft places, were fent to a 

learned phyfician beyond-fea ; to whom they 

were a welcome prefent, and anfwered, with- 
out doubt, the ends he had in defiring them, 
Tuat excellent perfon, to whom thefe 

choice prefcriptions are owing, did permit a 

few copies of them to be printed, ard was 

pleafed to put them in the. hands of fome of 


his friends, provided, as there was occafion, 
Vor. IV. 


they would make trial of them, and faith- 
fully report the fuccefs. 

Divers. of thofe, who, on thefe condi- 
tions, had received fo great a favour, held 
themfelves obliged to inquire for perfons af- 
fected with any of the maladies againft which 
the faid medicines were prefcribed ; and, 
Upon many experiments carefully made, ha- 
ving found, that frequently they have re- 
lieved thofe, who ufed them, and fometimes 
ftrangely out-done expectation ; they addref- 
fed themfelves with much importunity to the 

C noble 
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noble author, to fuffer things, which were 
of fuch general benefit, and fo eafily to be 
‘procured by the poor, to be made more pub- 
lick. 

Anp at length he hath been prevailed with, 
not only to allow the former receipts, which 
but few had feen, to be reprinted; but hath, 
out of his rich treafury, ftored us with a 
frefh collection, which, as in number it ex- 
ceeds what we had before, fo in quality and 
virtue it falls not fhort of it. 


The AU ™HOR’s 


HOUGH phyfic be not my profef- 
fion, yet I hope this {mall colleétion 
of receipts will not incur the cenfure 

of equitable and charitable perfons, though 
divers of them are profefied phyficians ; fince, 
as I was induced to what I had done by the 
dictates of Philanthropy and Chriftianity, fo 
I was warranted by great examples, both in 
antient times and in ours, Of the former 
fort, I take notice of feveral of the old phi- 
lofophers, fuch as Democritus, Pythagoras, to 
which fome add riffotle; and even divers 
monarchs and great men of thofe times, fuch 
as Fubat king of Mauritania; another king, 
Nechepfos, cited by Galen, * Pliny, &c. And 
of the fecond fort, not only by the laft age, 
and the firft part of our own, but by very 
late times, and in a neighbouring nation, 
whofe cuftoms we are wont fufficiently to 
efteem and imitate, we may be furnifhed with 
examples to our prefent purpofe. For the 
French king himfelf, who has raifed the ma- 
jefty of a crowned head fo high, did not think 
it beneath the grandeur of fo great a monarch 
to order the publication of the Englifh re- 
medy, as the French called the Peruvian bark, 
which, at a great rate, he purchafed from 
Talbot, an Englifh empirick, famous for his 
many and fpeedy cures of quartans, and 
other agues. By the authority of the fame 
prince, who has been a great encourager of 
of divers parts of learning, there has been 
fome years fince fettled at Paris a fociety or 
affembly of phyficians, chirurgions, and others, 
whofe main bufinefs is to keep correfpondency- 
in feveral parts, and receive informations of 
the novelties, that occur about difeafes, and 
impart to the public fuch, as they shall think 
worthy and feafonable ; which communica- 
tions confift not only of new difcoveries, odd 
cafes, fpeculations and obfervations, but of 
receipts and procefies of remedies, printed 
for the moft part in French, the common 
Janguage of the people; divers of which 
remedies have, upon trial, been found ufeful, 
as well in England as in France, ‘There has 
been alfo lately in that kingdom a book prin- 
ted more than once, that makes yet for my 
purpofe. For there has been publifhed in 


" De fimpl. medic. 


Anp if what here with fuch an honeft and 
kind defign is offered to the public, be but 
candidly and favourably received, we may 
{till hope for more bleffings of this fort from 
him, who has not only a conftant will and 
great abilities to do good, but hath, perhaps, 
obliged the age as much as any private per- 
fon in it, 


PREFACE. 


the French tongue a large collection of re- 
ceipts, for almoft all difeafes, placed in al- 
phabetical order; and though thefe receipts 
are circumftantially delivered in the mother- 
tongue of the people, yet they came not forth 
without the licenfe or authority of the facul- 
ty of phyfic; and were (at leaft the firft tome) 
fo well received and approved, that in di- 
vers places the refpective bifhops authorifed 
them by their public approbation, and re- 
commended them upon the account received, 
or the good effects they had produced, both 
to the other charitable perfons, and to the 
curates (or parifh-priefts) in their diocefes, 
In complying with the defires of many, 
and with the dictates of Philanthropy, I hope, 
I may procure my medicinal receipts and pro- 
celles the more favourable reception, if I 
fhew, chat I might juftly have « peculiar and 
perfonal repugnancy to this work. For many 
may think it ftrange, as I myfelf have been 
prone to do, that I fhould prefume to recom- 
mend medicines to others, who, for divers 
years, have been fo infirm and fickly myfelf; 
and fome it is like will upbraid me with, Me- 
dice, cura teipfum. But on this occafion, I may 
reprefent, that being the thirteenth or four- 
teenth child of a mother, that was not above 
42 or 43 years old when the died of a con- 
seh Big it is no wonder I have not inhe- 
rited a robuft, or healthy conftitution. Many 
alfo have faid, in my excufe, as they think, 
that I brought myfelf to fo much ficklinefs 
by over-much ftudy. But, I muft add, thar 
though both the-ferementioned caufes con- 
curred, yet I impute my infirm condition 
more to a third, than to both together; for 


the grand original of the mifchiefs, that have 


for many years afflicted me, was a fall from 
an unruly horfe into a deep place, by which 
I was fo bruifed, that I feel the bad effeéts 
of it to this day. For this mifchance hap- 
pening in Ireland, and I being forced to take 
a long journey, before I was well recovered, 
the bad weather I met with, and the as bad 
accommodation in Irifh inns, and the miftake 
of an unfkilful or drunken guide, who made 
me wander almoft all night upon fome wild 
mountains, put me into a fever and a dropfy, 


acultatibus, lib, ix. titulus Jufpis Viridis, de aonnulli quogue annulis inferust, fealpuntque in 


go drasouem radios fe bie : velut rex N ccheplos memoria prodidit in fexto et decime libro. 


I 


(viz, 


The AUTHOR’s 


(viz, an anafarca;) for a compleat cure of 
which I pait into Exglaad, and came to Lon- 
don; but in fo unlucky a time, that an ill- 
conditioned fever raged there, and feized on 
me among many others: and though, 
through God’s goodneis, I at length recover- 
ed, yet left me exceeding weak for a great 
while after; and then, for a farewel, it caft 
me into a violent quotidian or double terti- 
an-ague, with a fenfe of decay in my eyes, 
whicli during my long ficknefs I had exerci- 
fed too much upon critical books ftuft with 
Hebrew, and other eaftern characters, I will 
not urge, that divers have wondered,, that a 
perfon in fuch bad circumftances has by the 
help of care and medicines (for they forget 
what ought to be afcribed to God) fhould be 
able to hold out fo long again{ft them, But 
this, after the foregoing relation, may well be 
faid, that it need be no great wonder, if af- 
ter fuch a train of mifchiefs, which was fuc- 
ceeded by a fcorbutick cholick,’ that ftruck 
into my limbs, and deprived me of the ufe 
of my hands and feet for many months, I 
have not enjoyed much health, notwithftand- 
ing my being acquainted with {everal choice 
medicines; efpecially. fince divers of thefe I 
dare not ufe, becaufe by long fitting, when 
I had the palfie, I got the ftone, voiding 
fome large ones (as well as making bloody 
water) and by that difeafe fo great a tender- 
nefs in my kidneys, that I can bear no diu- 
reticks, though of the milder fort; and that 
I am forced to forbear feveral remedies for 
my other diftempers, that I know to be good 
ones, and amongft them divers, that, by 
God's bleffing, I have fuccefsfully tried on 
others. This fhort narrative may, I hope, 
fuffice to fhew, that my perfonal maladies 
and ficklinefs cannot rightly infer the ineffi- 
cacy of the medicines I impart or recom- 
mended ; ‘and if it fhew that, it will do all, 
that was aimed at by this reprefentation. 

Ir fome receipts or proceffes (for I hope 
they will not be many) fhould happen to be 
met with in the following collection, that 
may be alfo found either in fome printed 
book or other, it is hoped an indulgent read- 
er will either excufe or pardon that venial 
fault; efpecially 1f-we confider, firft, that 
neither phyfick nor chymiftry being my pro- 


INTRODUCTION, &e. 


feffion, I did not think myfelf obliged to 
perufe any ftore of medicinal books, and 
therefore may well be fuppofed to be unac- 
quainted with a great many of them, much 
more with many of their receipts and pro- 
cefles, And indeed I find by fome of the 
latter printed catalogues of books written a- 
bout the phyficians art, that there is a mul- 
titude of them, which, when I wrote, I had 
never feen, or perhaps fo much as heard of, 
Secondly, that it is fo ufual for authors, ef- 
pecially that writ either fyftems or collecti- 
ons, to fet down ftore of prefcriptions difta- 
ted by their conjectures, not their trials, and 
yet without giving a diftin@& character of al- 
moft any of them in particular; that it I 
had met there with fome of the fame, that 
Jam {peaking of, I fhould not have felected 
them from a great number of other undiftin- 
guifhed ones: and it is eafy to obferve, that 
there is a great deal of difference betwixt 
being told by an author, that many things; 
and among the reft, but not before them, 
this or that drug, or receipt, is good for fuch 
a difeafe, and to have particular notice given 
of it; and not only to be confirmed, that it 
is good, but to be told, how good it is, and 
poflible alfo, that it may be ufefully employ- 
ed in other diftempers befides thofe, for 
which it is prefcribed in the printed book. 

Tue moft of thefe receipts are intended 
chiefly for the ufe of thofe, that live in the 
country, in places were phyficians are f{carce, 
if at all, to-be had, efpecially by poor peo- 
ple. And becaufe very frequently a labour- 
ing-man, or a handicrafts-man, or fome 
tradefman, has a whole family depending 
upon him, being maintained by his pains and 
induftry, and yet is difabled to help him- 
felf and them, not by any internal, but of- 
tentimes accidental maladies; fuch as brui- 
fes, ftrains, cuts, tumours, achs, burns, and 
the like; I have been careful to furnifh this 
final collection with a pretty number of good 
receipts, obtained moft of them from able 
furgeons and practitioners for thofe external 
accidents, that thofe poor upholders of fa- 
milies, who cannot find or fee a furgeon, 
or a doctor, may be cheaply relieved with- 
out either of them, 


The AUTH OR’s INTRODUCTION to the First VoLUME. 


HE following prefcriptions are a part 
of a colleétion of receipts and procef- 
fes, that from time to time have been 

recommended to me by the experience of o- 
thers, or approved by my own; receipts, that 
being parable or cheap, may eafily be made 
ferviceable to poor country people. 

For medicines fo fimple,-and for the moft 
part fo cheap, I have found all of them to 
be good in their kind; and though I think 
moft of them fafer, than many other medi- 
cines, that are in great requeft, yet I do not 


pretend, that thefe fhould play the part of 
medicines and phyficians too; but that they 
may be ufefully employed by one, who knows 
how to adminifter them difcreetly. 

I diftinguifh them into three claffes or 
orders, annexing to the title of each particu- 
lar medicine one of the three Grit letters of 
the alphabet; whereof 4 is the mark of a 
remedy of the higheft claffis of thefe, recom- 
mended as very confiderable and efficacious 
in its kind. B denotes a fecond or inferior 
fort, but yet to be valuable for their good 
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operation. C belongs to thofe remedies, that 
are of the loweft order, though good enough 
not to be defpifed. 

Thofe receipts, which were my own, are 
expreffed in my own terms; fo alfo thofe, 
which I received from others by word of 
mouth: but them, which were imparted to 
me in writing, though I myfelf would not 


have worded them, as they did, that I had 
them from, yet I oftentimes made a fcruple 
to correct or alter their expreffions, though 
not fuitable to the current ftyle of the formu- 
Jaries of receipts; being more concerned, that 
the meaning fhould be clofe kept to, than 
the ftyle rectified. 
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DECAD I. 


I For coughs, efpecially fuck as proceed from 
thin rbheums. 


B AKE of choice olibanum finely 
powdered, from one fcruple to half 

2. a dram, and mix carefully with it 

an equal weight of fugar-candy, (white or 
brown) or, in want of that, of fine fugar ; 
and let the patient take it at bed-time in the 
pap of an apple, or fome other proper ad- 


| ditament, for feveral nights together: if it 


be found needful, it may be taken at any o- 
ther time, when the ftomach is empty. 


II. To give eafe in the pains of the Stone, even 
that of the bladder. 


4 Taxes the tranfparent fparr, that grows 
upon veins of lead-oar, and having re- 
duced it to fine powder, give from half a 
dram to a whole dram of it at atime, in a 
moderate draught of fome convenient vehi- 
cle. N. B. Though there be (at leaft in 
moft of our Exgli/o mines) two teguments, 
as it were, of the veins of lead, that grow 
clofe together; yet that, which the diggers 
name cawk, which is white and opacous, 
is not the medicine I mean; but the tranfpa- 
rent, or at leaft femi-diaphanous, which eafi- 
ly breaks into {mooth fragments, and in the 
fire cleaves into feveral pieces, that are wont 
to be {mooth and prettily fhaped. 


III. For fharpnefs of urine. 


B Paxe of the dry ftuff, that divides 
the lobes of the kernels of walnuts, beat 
them to powder, and of this give about half 
a dram at a time, in a draught of white- 
wine or poffet-drink made with it, or in any 
other convenient liquor. 


IV. To appeafe the violent pains of the tooth- 
ach. 


B Make up a f{eruple of pilule maftichi- 
ué, and half a grain of laudanum, into two 
or three pills for the patient to take at bed- 
time, 


V. For agues. 


A Take fale of card. benedi. and falt of 
wormwood avd 1g grains; tartar vitriolate 
half a fcruple; mix them, and give them 
in a few f{poonfuls of rhenifh-wine, or of 
fome other convenient vehicle, either be- 
fore the fit, or at fome other time, when the 
ftomach is empty, 


VI. For the yellow-jaundice. 


B Take an ounce of Caftile-foap (the,eld- 
er the better) flice it thin, put ic into a pint 
of fmall-beer cold, fet it on the fire, let it 
boil gently half away; after boiling fome 
time fcum it once; then ftrain it through a 
fmall fieve, warm it, and drink it all in a 
morning fafting ; take a {mall lump of fugar 
after it, and faft two or three hours: the 

arty may walk about his bufinefs, and eat 
Fis accuftomed meals. If at any time he 
drinks wine, let it be white-wine. NN. 2B. 
If he be far gone in the diftemper, two or 
three days after he may take it once or twice 
more, and no oftener. Refrain all other me- 
dicines ; it will keep a week or longer. 


vil. 


B Taxe two or three ounces of femme ca- 
nabis, (hemp-feed) and boil them till the 
feeds (fome of them) begin to burft, and 
a little longer, in a fufficient quantity of new 
milk, to make one good draught; which 
the patient is to take warm, renewing it, if 
need be, for fome days together. 


For the jaundice. 


VII. For the dyfentery. 


B Take pigs-dung, dry it, and burn it 
to grey (not white) afhes; of thefe give a- 
bout half a dram fora dofe, drinking after 
them about three fpoonfuls of wine-vin- 


far, 
IX. For the king’s-evil. 


B Taxe cuttle-bone uncalcined, and ha- 
ving {craped off the outfide or coloured part, 
dry the white part ; and of this finely powder- 
ed give half a dram for a dofe in aqua malve. 

X. A 
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X. A fafe and eafy medicine in the fits of 
the ftone. 


B Take fack, or, in want of that, cla- 
ret-wine; and by fhaking, or otherwife, mix 
with it, as well as you can, an equal quan- 
tity of oil of walnuts; and of this mixture 
give from 4 or 6, to 8 or 10 ounces at a 
time, as a clyfter. 


DEC A D II 


J. For convulfions, efpecially in children. 


B AKE earth-worms; wafh them well 

in white-wine to cleanfe them, but 
fo, as that they; may not die in the wine: 
then upon hollow tiles, or between them, 
dry the worms with a moderate heat, and no 
further, than that they may be conveniently 
reduced to powder; to one ounce of which 
add a pretty number of grains of amber- 
greafe, both to perfume the powder (whofe 
{cent of itfelf is rank) and to make the me- 
dicine the more efficacious. The dofe is, 
from one dram to a dram and a half in any 
convenient vehicle, 


II. For the pites. 


B Take the powder of earth-worms pre- 
pared as in the former receipt (but leaving 
out the ambergreafe ;) and incorporate it ex- 
actly with as much hen’s-greafe, as will ferve 
to make it up into an ointment. Apply this 
to the part affected, whofe pains it ufually 
much and fafely mitigates. 


qII. 


To make lime-water ufeful in divers 


Giftempers. 


C Take one pound of good quick-lime, 
and flack it in a gallon of warm water, and 
let it ftand, till all, that will fubfide, be fettled 
at the bottom, and (feparation being made) 
the water fwim clear at the top; (at which 
time it will often happen, that a kind of 
thin and brittle fubftance, almoft like ice, 
will cover the furface of the liquor ;) as foon 
as the water is thus fufficiently impregnated, 
delay not to pour it off warily, and keep it 
well ftopped for ufe. | 


IV. A lime-water for objftruftions and con- 
fumptions. 


B Take a gallon of lime-water made as 
above, and intufe in it cold faffafras, liquo- 
rice, and annifeeds, of each four ounces, 
adding thereto half a pound of choice cur- 
rants, or the like quantity of fliced raifins 
of the fun: the dofe of this compound lime- 
water is four or five ounces to be taken 
twice a day. 


Vout. IV. 


V. An amulet againfi agues, efpecially terti- 
an, 


Take a handful of groundfel, fhred and 
cut it {mall, put it into a {quare paper-bag 
of about four inches every way, pricking 
that fide, that is to be next the fkin, full of 
large holes; and cover it with fome farcenet 
or fine linnen, that nothing may fall out. 
Let the patient wear this upon the pit of 
his ftomach, renewing it two hours before 


every fit. 
VI. 


For women in labour to bring away the 
child. 


B Take about one dram of choice myrrh, 
and having reduced it to fine powder, let the 
patient take it in a draught of rhenifh wine 
or fack; or if you would have the liquor 
lefs active, white-wine, poffet drink, or fome 
other temperate vehicle. 


VII. . For firengthening the bowels. 


B Taxe cloves or chives (not bulbs} of 
garlick, and let the patient from time to 
time fwallow one or two, without chewing. 


VIN. =n amulet againft the cramp. 


A Taxe the root of mecboacan, and ha- 
ving reduced it to powder, fill with this 
powder a little fquare bag or facket of farce- 
net, or fome fuch flight ftuff; which bag is 
to be about three inches fquare, and to be 
hung by a ftring about the patient’s neck, 
fo that it may reach to the pit of the fto- 
mach, and immediately touch the fkin. 


IX. for flanching of blood, efpecially in 


wounds, 


4 Taxe thofe round mufhrooms, that 
botanifts call crepitus lupi (in Englifh puff- 
balls) when they are full ripe (which is in 
autumn) and breaking them warily, fave 
carefully this powder, that will fy up, and 
the reft, that remains in their cavities; and 
ftrew the powder all over the part affected, 


binding it on, or proceeding further, .if need 


be, according to art, 


X. For tumours and pains of the hemorrhoids, 
not too much inflamed. 


B Lert the patient dip his finger in bal- 
fam of fulphur made with oil of turpentine, 
and, with his finger fo befmeared, anoint 
the tumours, whether external or internal, 
once or twice a day. 
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DEC AD Jt. 


1. For the dyfentery, and other foerp fluxes. 


B AKE the ftalks and leaves of the 
& herb called in Latin cosiza medina, 
(in Englifh flea-bane) dry it gently, tillit be 
reducible to powder ; of this powder give 
about one drachm at a time, twice or thrice a 
day, in any convenient vehicle ;_ or elfe in- 
corporate it in conferve of red rofes. 


Il. To fweeten the blood, and cure divers dif- 
eafes caufed by its acidity. 


B Take coral, the cleareft and reddeft 
youcan get; reduce it (by exactly grinding 
xt on a porphyry or marble ftone) to an im- 
palpable powder. Of this magiftery made 
without acids, give the patient once or twice 
a day, (as need fhall require) a large dofe, 
ordinarily about one drachm at a time, or 
from two fcruples to five. N. B. Let him 
long continue the ufe of it. 


WI. To clear the eyes, even from films. 


A Taxe Paracelfus’s zebethum occidentale, 
(viz. human dung) of a good colour and 
confiltence ; dry it flowly, till it be pulvera- 
ble : then reduce it into an impalpable pow- 
der ; which is to be blown once, twice, or 
thrice a day, as occafion fhall require, into 
the patient’s eyes, 


IV. For convulfions in children. 


A Give the patient from two, three, or 
four, to five, fix, or féven grains, according 
to the child’s age, of the true volatile falt of 
amber, in any proper vehicle. N. B. Ic is 
not fo efficacious in full grown perfons. 


V.. Lo bring away the after-birth, 


B Give about thirty drops, or any num- 
ber between twenty-five and thirty-five, of 
good effential (as chymifts call it) oil of ju- 
niper, in a goed draught of any convenient 
vehicle. 


VI. To firengthen the ftomach, and help the 


want of appetite, 


B Maxe the roots of gentian (found and 
not fuperrannuated). pulverable, with no 
more wafte of the moifture than is neceffary. 
Reduce thefe to powder, of which let the 
patient take from twelve or fifteen grains, to 
double that quantity (or more if need be). 
twice or thrice a day. WN. B. It may be 
taken on an empty ftomach, or, if that can- 
not conveniently be done, at meal-times, 
To correct the bitternefs, one may add to it 
powdered fugar, or make it up with fome fit 
conferve, or mix it with a fyrup. It is very 
good, not only for want of appetite, but-for 


obftructions. And I (R. B.) have ufually 
given it in vertiginous affections of the brain, 
and to leffen, if not quite take away, the fits 
of agues, and even quartans. But, in this 
laft cafe, the dofe mutt be confiderably aug- 
mented. One may alfo, if one pleafes, in- 
ftead of the powder, give the extract drawn 
with fair water, and for thofe, that like that 
form, made up into pills with a fufficient 
quantity of powdered turmerick, or the like 
proper additament ; to which I have fome- 
times added fome grains of falt of wormwood 
with good fuccefs, in fluxes, that proceeded 
from crudities and indigeftion. Where the 
winter-feafon, or the patients cold conftitu- 
tion invite, or the medicine is to be long kepr, 
I chufe rather to make the extraé with wine 
moderately ftrong, than with water. 


VII. For ulcers in the breaft, and elfewhere, 


A Take millepides (in Englifh by fome 
called wood-lice, by others fows) and hav- 
ing wafhed them clean with a little whire- 
wine, and dried them with a linen cloth, 
beat them very well in a glafs or marble mor- 
tar, (for they ought not to be touched with 
any thing of metal) and give the firft time as 
much juice as you can by ftrong expreffion 
obtain from five or fix of them. This juice 
may be given in fmall-ale or white-wine, in 
which the next time you may give as much, as 
can be fqueezed out of eight or nine mille- 
pides ; and fo you may continue increafing: 
the number, that you employ of them, by two 
or three at a time, till it amount to twenty- 
five or thirty ; and if need be, to forty or 
more, for one taking, And note, that if, up- 
on pounding of thefe infeéts, you find the 
mafs they afford too dry, as it now and then 
happens ; you may dilute it with a° little 
white-wine or ale, to be well agitated with ir, 
that being penetrated and fo foftned with the 
liquor, the mafs may the better part with its. 
juice, 


VUE. For taking off the fits of agues, 


Take good common brimftone (not flores 
fulpburis) and having reduced them, by paf- 
fing them through a very fine fieve, to the 
fubtileft powder you can, give of this powder 
one zien and half, or two drachms, either 
made up into a bolus with a little good ho- 
ney, or elfe m any appropriated vehicle ; let 
it be given at the ufual times, and reiterated 
once or twice, if need be, efpecially if the fits 
fhould return. 


IX. For fluxes, efpectally accompanied with 
gripings. 


Taxe of crude lapis calaminaris finely pow- 
deréd two fcruples, of white.chalk one fcru- 
ple; mix them exactly, and give them ina 
{poonful or two of new milk twice, or, if the 
cafe be urgent, thrice a day. 
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X. For the pains of the piles. 


B Take of myrrh, olibanum, and com- 
mon frankincenfe, of each a like quantity ; 
having powdered them, mix them very well, 
and let the patient receive the fume of this 
mixture, caft upon a chaffing-difh with em- 
bers, in a clofe-ftool, for about a quarter of 
an hour (lefs or more, as he needs it, and is 
able to bear it.) 


DECAD IV. 


I. For an outward contufion. 


'A PPLY to the part affected fkim’d or 

purified honey, {pread upon cap-paper, 
to be kept on with fome convenient plaifter, 
or the like bandage, and fhifted once or twice 
a day. 


Il. Another of the fame. 


A Bear aloes fuccotrina (or elfe hepatica) 
to fine powder ; then pour on it as much 
rofe-water, as you guefs may diffolve a great 

art of it: this done, ftir them well for a 
while, and, when the mixture is fettled, pour 
off the liquor, and in it dip linen-rags, which 
being applied to the part affected will foon 
{tick to it, and feldom need be removed till 
the patient be relieved; and then to get them 
off, the rags muft be well wetted with warm 
water, which will foften and loofen the ad- 
hering aloes. 


ITT. 


For a flighter excoriation, 


_ B Mext mutton-fuet taken from about 
the kidneys, and freed from its fuperfluous 
fibres or ftrings ; and to about two ounces of 
this add, little by little, about fixteen or eigh- 
teen drops (fometimes eight or ten may ferve) 
of oil (not ethereal fpirit) of turpentine ; 
fpread this mixture on a linen-cloth, and, by 
binding or otherwife, keep it upon the part 
affected. : 


lV. For an excoriation, when the true cutis 


is affected, 


B Take prunella (in Englifh felf-head ) 
and having pounded it very well in a marble 
or glafs mortar (not one of metal) apply it 
to the part affected, renewing it but feldom, 
and not without need, 


V. ‘To take off the pain and inflammation of 
ulcers in the legs and elfewbere. 


B In a quart of water boil about fo much 
white-bread, as in ordinary years may be 
found in a half-penny loaf; then add to it 
two ounces of good fheep-fuet cut very {mall ; 
and when that is boiled a little, add to it one 


2 
3 


ounce of finely powdered rofin, and a little 
well fearfed brimftone: of thefe make a ca- 
taplafm, which is to be kept conitantly on 
the part affected, and fhifted once or twice a 
day, as need fhall require. 


VI. For a cough, efpectally accompanied <aith 
tickling rbeum. 


B Take equal parts of finely powdered 
olibanum and venice-treacle, incorporate 
them exactly, and of this mais form pills of 
what bignefs you pleafe: of thefe let the pa- 
tient take about half a drachm at bed-time, 
or, if need be, one fcruple (or more) twice 
a day. 
VII. To prevent the tooth-ach, and kecp the 

teeth found, 


B Ler the patient frequently rub his teeth 
moderately with the afhes, that remain in to- 
bacco-pipes, after the reft of the body hath 
been confumed in fmoak ; fome time after, 
wafhing (if need be) his mouth with fair 
water not too cold. 


VII. For a rupture, efpecially in a child or 
young perfon, 


A Take of that geranium or crane’s-bill, 
that is commonly called columbinum, reduce 
the root and leaves to fine powder, and of 
this let the patient take about half a fpconful 
at night and morning for three or four weeks 
together, wafhing it down each time with 
fome {poonfuls of red-wine. 


IX. For the beart-burning, as they call it. 


B Take from fifteen or twenty, to thirty 
or forty grains of crabs-eyes (known com- 
monly in the fhops by the name of lapides 
cancrorum) reduced’ to very fine powder, 
and either take it alone, or in any convenient 
conferve or fyrup. It is for the moft part 
beft to take this medicine, when the ftomach 
is empty. 


X. For a ftrain. 


B Take the ftrongeft vinegar you can 


get, and boil in it a convenient quantity of - 


wheat-bran, till you have brought it to the 
confiftence of a poultis. Apply this as early 
as may be to the part affected, and renew it, 
when it begins to grow dry. 


DECAD VV. 


I. For a recent ftrain. 


B a air wormwood, and pound it very 
well in a mortar of {tone or glafs ; 

then put into it as much of the whites of eggs 
beaten to water, as may ferve to make it up 
into 
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into fuch a confiftence, as may be applied like ufe it for his only drink, till he need it no 


a poultis to the part affected. 


WI. A firengthening plaifter after a firain, or 
when there is any weaknefs in the joint. 


B Me tt down together, and incorporate 
very well, two parts of diapalma, and one 
part of emplaftrum ad herniam , {pread this 
mixture ( but not very thick ) upon leather, 
and lay it to the joint to be ftrengthned. 


Ii]. For Loofneffes. 


C Bort a convenient quantity of cork in 
{fpring-water, till the liquor tafte ftrong 
thereof ; of this decoétion let the patient 
drink a moderate draught from time to time, 
till he finds himfelf relieved by it. 


IV. For obftrudtions, and divers difeafes pro- 


ceeding thence. 


B Ler the patient drink every morning 
a moderate draught of his own urine newly 
made, and (if it can conveniently be) whilft 
it is yet warm, forbearing food for an hour 
or two after it. 


V. For difficulty of hearing from a cold 


caufe, 


B Ovr of a bulbe, or root of garlick, 
chufe a chive of a convenient bignefs ; then 
having paffed a fine piece of thread or filk 
through one end of it, that thereby it may be 
pulled out at pleafure, crufh it alittle between 
your fingers, and having anointed it all over 
with oil of bitter, (or, for want of that, {weet) 
almonds, put it into the cavity of the patient’s 
ear at bed-time, and draw it out the next 
morning, ftopping the ear afterwards with 
black wool; but if need require, this opera- 
tion is to be reiterated with frefh garlick for 
fome days fucceffively. 


VI. For ruptures in the belly, efpecially in 


children, 


A Havine well cleanfed the roots of figil- 
lum Salamonis, {crape one ounce of them into 
a quart of broth, and let the patient take a 
mefs, or a porringer full of it for his break- 
faft; or elfe give half a drachm, or two fcru- 
ples, of the powder of it at a time in any con- 
venient vehicle, 


VII. Zo give check to fits of the gout, and in 
fome meafure to prevent them. 


B Take three ounces of farfaparilla fliced 
and cut thin ; to thefe add an equal weight 
of raifins of the fun, rubbed very clean, but 
not broken; put both thefe ingredients into 
three quarts of {pring-water, and let the vef- 
fel ftand in a moderate heat, that the liquor 
may fimper for many hours, yet without 
burfting moft part of the raifins ; keep this 
decoction well ftopt, and let the patient 


longer. 


VIII. 


A water for ulcers and feres, 


B Take a folution of Venetian fublimate, 
and having made with very good quick-lime 
as {trong a lime-water as you can, (fothat, it 
it be poffible, it may bear an egg) drop this 
upon the diffolved fublimate, till it will pre- 
cipitate no more reddifh ttuff at all; (which 
will not fo foon be done, as one, that hath nec 
tried, will imagine :) as fcon as you perceive, 
that the liquors act no longer vifibly upon 
one another, pour the mixture into a filter of 
Cap-paper, which, retaining the orange-co- 
loured precipitate, will tranfmit an indiffer- 
ently clear liquor, which is to be ina elals- 
vial kept ftopt for its proper ufe ; namely, 
that the part affected may be therewith wath- 
ed from time to time, and, if nced be, kepe 
covered with double linen-clochs wetted in 
the fame liquor. 


IX. 4 plaifter to difeufs tumers, and ripen 


them, if it cannot difcnfs them, 


B Taxz of yellow wax, frankincenfe, and 
rofin, of each four ounces, or a fuffcient 
quantity; melt them together gently, and 
being ftrained, make up the mafs into a roll 
for ute, 


X. For the black jaundice itfelf. 


B Taxz a fpoonful of honey, boil it gent- 
ly, and {cum it, till it come to a good con- 
fiftence : then add of wheat-flour and faf- 
fron (reduced to a powder) as much of each, 
as you may take upon the point of a knife ; 
and having mixed all well, put ir over the 
coals again, until it lofe its fmell ; afterwards 
you may put it intoa little ftone or earthen- 
pot, and keep it for ufe ; which is, that the 
patient take the quantity of a pea, and a- 
noint the navel, and fill the cavity thereof 
with it; repeating the application for fome 
days together, when the ftomach is empty, 
and abftaining from meat and drink about 
two hours after the medicine is ufed, 


DECAD VIL 


I. A parable medicine for the ftone. 
B AKE of the feed of flixwood, and 


give of it about as much, as will lie 
upon a fhilling, either whole or grofly bruifed, 
in any convenient vehicle, 


Il. For fils of the mother. 


B Dissotrve ftore of fea-falt in the beft 
wine-vinegar, and in this dip a foft linen 
cloth, which being folded fo, as to make three 
or four doubles, 1s to be applied fomewhar 

warm 
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warm to the fole of the patient’s feet, and 
kept on, till the fit be over. 


Il. A choice plaifter to firengthen the joints 
after the gout, and baften the going off of thé 
_ pam. 


A Taxe of Paracelfus and diapalmaana, 
melt them and incorporate them exactly to- 
gether, and fpread the mixture very thin up- 
on fine leather, to bé ufed as a plaifter to the 
part affected, | 


IV. Avery good drink in continual fevers. 


. A Make a decoéttion of the leaves of rue 
in fair water, till the liquor tafte pretty ftrong 
of the plant; this being ftrained, is to be 
made fomewhat palatable with liquorice, or a 
little fugar, or aromatic body ; to half a pint 
of this add about ten drops of fpirit (not oil) 
of vitriol : let the patient ufe this for his or- 
dinary drink, 


V. A good drink, to be frequently ufed in fe- 
vers, efpecially continual ones, 


4 Give in half a pint of fome {mall con- 
venient drink, half an ounce of hartfhorn, 
burnt to great whitenefs, which is to bea lit- 
tle boiled in the liquor ; and this, thus al- 
tered, is to be given from time to time, 


VI. An eafy medicine for a frefh frain. 

B Make up the clay, with which the bungs 
of barrels are wont to be ftopt, with as much 
vinegar, as will bring it to the confiftence of 
an indifferently ftiff cataplafm: then warm 
it a little, and apply it to the part affected, 


VII. A remedy much ufed for chilblains. 


C Taxs a turnip, roaft it well under the 
emibers, and beat it to a poultice; then apply 


it very hot to the part affected, and keep it. 


on (if need be) for three or four days; in 
that time fhifting it twice or thrice, if occa- 
fion require. 


VIII. 4 fimple antimonial remedy, that bas 
often done much good even in the leprofy, and 
all continual fevers. 


A Taxg crude antithony, well chofen and 


powdered ; of this give about one, two, or 
three fcriples morning and evening, accord- 
ing to the age of the patient, in a little fyrap 
of clove-gilly-flowers, or any fuch vehicle, 
or elfe mixed with fine jugar, enough to 
make it fomewhat palatable. This may be 
continued for four or five months, if need re- 
quire ; and if the firft dofe prove beneficial 
to the patient, in cafes not urgeiit, a fcruple 


or half a drachm may ferve the turn, nor | 


need the exhibition be. continued for fo long 
a time, 


Voz. IV, 


IX. For the cholic and divers other diftempers, 


B Taxe four or five balls of frefh ftone: 
horfe-dung, and let them fteep for about a 
quarter of an hour (or lefs) in a pint of 
white-wine, in a vefiel well ftopt, that the 
liquor may be richly impregnated with the 
more volatile and fubtile parts of the dung; 
{train this, and give of it from a quarter to 
half a pint, or fome ounces more ata time, 
the patient having a care not to take cold 
after it. 


X. An often experienced antimonial infufion. 


B Taxe one ounce of powdered antimony 
tied up in a little bag of clean linnen, and 
hang it in a gallon of beer or ale, that is 
brought from the brewhoufe, and is yet fcarce 
fit to be drawn out, much lefs to be drank. 
Of this liquor; when it isripe, let the patient 
make ufe for his ordinary drink ; only hav- 
Ing a care, that if by age or accident it be 
perceived to grow fowre; that veffel then be 
left off; for fear left the acidity of the li- 
quor corroding the antimony might make it 
vomitive. 


DEC AD VII. 


I, An eafy médicine to cleanfe the womb, efpe- 
cially after child-bearing. 


B fine a large white onion; of about 

four ounces in weight, (if you can 
get fo big a one, and boil it in about a pint 
of water, with any thing fit to make a very 
thin broth, till a third part or more of the 
liquor be confumed: of this broth, which 
may be made a little palatable with nutmeg, 
Sc, the patient is to tale fix or eight ounces 
twice or thrice a day. 


Il. An experienced wafh, that quickly cures the 
ttch, : 


4 Taker ftrong quick-lime, one pound, 
and put to it a gallon of fpring-water ; ler 
them lie together for fome hours, and then 
warily pour. off the clearer ; filter the reft, 
and take two ‘ounces of quickfilver, tied up 


in.a linen bag; andhang it in the liquor, and - 


boil it for half an hour or more ; then pour 
off the clear liquor once more, and wath the 
hands only with it twice, of at moft thrice a 
day. ; : 


IIE, A remedy often tifed with fuccefs in fluxes, 
and even dyfenteriés. 


B Take frefh roots of biftort, cut thent 
into thin flices, and moiften them well with 
with fair water and wine, to make them 
more foft and fucculent ; then prefs out the 


, Juice as ftrongly as you can ; and of this give 
6éE 


about 
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about three or four fpoonfuls mingled with 
half a dozen fpoonfuls, or fomewhat mote, 
of red wine, or fome other convenient li- 
quor. 


IV. <A good medicine for @ fore throat. 


B Taxe the white of a new-laid egg, and, 
by beating it, reduce it into water ; and with 
this water mix diligently fo much conferve of 
red rofes, as will reduce it to a foft mafs; 
whereof the patient is to let a little bit ata 
tirne melt leifurely in his mouth. 


V. Achoicé medicine for a fore throat. 


A Taxe a piece of greafy linen cloth, of 
fuch a bignefs, as, that being doubled, may 
make a bag in form of a ftay, to reach from 
one fide of the throat to the other, and con- 
tain as much matter, as may make it of the 
thicknefs of an inch or more : this bag being 
filled with common falt, is to be heated 
throughly, and applied to the part affected as 
warm as the patient can conveniently endure ; 
and within two hours after, or when it begins 
to grow too cold, another like it, and well 
heated, is to be fubftituted in its room and 
whilft this is cooling, the other may be heat- 
ed, and made ready for ufe : fo that the part 
affected may be always kept in a confiderable 
degree of warmth, for about 48 hours, if the 
remedy be fo long needed. 


VI. 41 often experitnced medicine. for the cho- 
lic, efpecially produced by Joarp bamours. 


A-Taxe a quart of claret, and put into 
the veffel about two ounces of nettle-feeds, 
{top the bottle, and keep it in boiling water, 
till the water has made three or four warms, 
to affift the wine’s impregnation with the finer 
part of the feeds: of this liquor let the pa- 
tien take a {mall draught once of twice a 

ay. 


VII. To appeafe the pain of the hemorrhoids, 
whether internal or external, 


B Take two parts of flower of fulphur, 
and one part of fugar very finely ered, 
mix them exactly together, and .make them 
up with a fufficient quantity of mutilage or 
gum trajacanth into lozenges of about a 
drachm a-piece : of which you:may give one 
at a time thrice aday, or, if need be, four or 
five times, 


VIIL To make an excellent drink for 


fcurvy. 


A Take two handfuls of 'water-trefoil, 
and let it work in about eight gallons of wort 
inftead of hops, or of {mall-ale or wort, made 
for it ; and let the patient ufe it fot all, or 
for a great part of his ordinary drink, 


the 


IX. Yo make an eafy diuretic. 


C Pee off the inner fkin of an e@e-fhell, 
then beat the fhell to a very fine powder : 
give about a fcruple of it at a time in any 
convenient vehicle. 


X. A powerful application to prevent and 
check the apoplexy. 


A Make an iffue at the meeting of the 
futures, and keep it open for a good while : 
but if the cafe will not admit a delay, clap 
on a good cupping-glafs, without {carrifica- 
tion, or with it, as need fhhall requite, upon 
the fame concourfe of the futures. 


DECAD VII. 


I. A choice medicine for a fore throat. 


A AKE houfleek, and having lightly 

beaten it in a glafs or ftone mortar, 
prefs out the juice Hard between two plates ; 
to this juice put almoft an equal quantity of 
virgin-honey, mix them well, and add to the 
mixture a little burnt allum, as much as 1s 
requifite to give it a difcernable alluminous 
tafte : let the patient take this from time to 
time; with a liquorifh ftick, or fome fuch 
thing. 


Tl. un approved medicine for a cancer not 
broken. 


B Taxe dulcified colcothar, and, ‘with* 
cream of whites of eggs beaten to a water, 
bring it to the cohfiftence of a tataplafm ; 
which ought to be made large, and fpread 
about thé thicknels of half a crown, and ap- 
plied warm to the part affected, fhifting it at 
leaft once a day, 


I. Io make a very good fyrup for thin 


Theums, 


A TaAxs fyrup of jajubes, ‘fyrup of dried 
rofes, and: fyrup of corn peppy-fowers, of 
each a like quantity, mix and ufe them as the 
neceffity of the fick requires. 


1V. For thé dyfentery and pleurify. 


B Grats to fine powder the dried pizzle 
of a flab, and give of it as much as will lie 
upon 4 fhilling or thereabouts, once or twice 
a day, in any convenient vehicle. 


V. To Prengthen the gums, dnd make ike 
teeth grow fine. 


B Taxz eatechu;terra Japonica, or Japo- 
nian earth, and diffolve as much as you can 
of it in a pint of claret, or red wine; then 
decant the liquor warily from ths fubfid- 


ing 
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ing foeces, and let the patient now and then 
wath his mouth with it, efpecially at bed- 
time. 
VI. For a hoarfenefs upon a cold. 
B Taxe three ounces of -hyffop-water, 
fweeten it with fugar-candy ; then beat well 


into it the yolk of an egg, and drink it at a 
draught, 


VIL. 


children. 


A Taxes half an ounce of choice rhubarb 


made into powder; incorporate with it ex- 


actly, by long beating, two handfuls of well 
chofen and cleanfed currants, Of this elec- 
tuary let the patient take every morning a- 
bout the quantity of a nutmeg, for feveral 
days together. 


VII. A rare metlicine- to take away gouty, or 


other arthritick pains. 


A Taxe highly rectified fpirit of man’s 
urine, and anoint the part with it, the cold 
being juft taxen off, once or twice the firft 
day, and no longer, unlefs the pain continue, 


1X. For a prolapfus uteri. 


B Appty to the patient’s navel a pretty 
large cupping-glafs ; but let it not ftay on 
too long, nor above a quarter of an hour, 
for fear of injuring the part it covers, efpe- 
cially the navel-ftring, 


X. o allay heat in the eyes proceeding from 
foarp humours. 


B Bear the white of an egg into a water, 
in which diffolve a pretty quantity of refined 
loaf-fugar, and then drop fome of it into the 
patienc’s eye. 


DECAD I. 


I. An experienced medicine for frrengthning a 
| weak fight. 


B AKE of eye-bright, fweet fennel- 

feeds, and fine fugar, al] reduced to 
powder, of each an ounce, nutmeg alfo pul- 
verifed, one drachm (at moft ;) mix thefe 
very well together, and take of the compo- 
fition from one drachm, to two or more, 
from time to time. 


Il, 4 often tried medicine for tertian agues. 


B Taxe crude allum and nutmeg finely 
fcraped, of each about half a drachm, mix 
the powders well together, and with about fix 
grains of faffron: give this in two or three 


Zz 


A choice medicine for the jaundice in 


fpoonfuls of white-wine vinegar, at the ufual 

time. 

il. For fluffing of the lungs, and the chin- 
cough, 


B Make fyrup of penny-royal, or of 
sround-ivy, moderately tart with oil of vi- 
triol; and of this let the patient take very 
leifurely about a quarter of a fpoonful from 
time to time. 


IV. For the falling-ficknefs in children, 


B Take half a dram of choice amber, 
finely powdered, and give it for fix or feven 
weeks together, once a day, when the {fto- 
mach is empty, in about four ounces of good 
white-wine, 


V. An approved medicine to drive the ftone, and 
cure fupprefiion of urine proceeding from it, 


A Take the roots of wild garlick (by 
fome country people called crow garlick) 
wipe them very clean, ftamp them very well 
in a mortar of ftone or glafs, and ftrain out 
the juice ; with which make a moderate 
draught of good white’ wine confiderably 
ftrong, and let the patient take it once or 
twice a day. 


VI. 


A Taxe of fcabius water fix ounces, of 
wine-vinegar a {mall fpoonful, of muftard- 
feed beaten, and of honey, of each a fpoon- 
ful ; and ftir and fhake them very well toge- 
ther; and then filter the mixture, and keep 
it for ufe, | | Ht 


An experienced medicine for fore throats, 


VII. 4 often experienced external remedy in 
apopiettick fits. 


A Frx a cupping-glafs (withdut {carrifica- 
tion) to the nape of the neck, and another 
to each of the fhoulders, and let them ftick 
on a competent time. , | 


VIII. An eafy, but approved medicine for 
- the cholick, 


B- Taxe about half a dram of mattick, 
and mix it with the yolk of a new-laid egg, 
and give it to the patient once or twice a day. 


IX. To appeafe the heat of fevers by an ex- 
ternal remedy: 


G App ty to the foles of the feet a mixture 
or thin cataplafm made of the leaves of to- 
bacco, fit to be cut to fill a pipe with, beaten 
up with as much of the frefheft currants you 
can get, as will bring the tobacco to the con- 
fiftence of a poultis. 


xX. The 


475 


476 


Mr. BOYLE’ Receipts. 


X, The medicine, that is in fuch requeft in 
Itay, againft the worms in children, 


B Inruse one dram of clean quick-filver 
all night, in about two ounces of the water 
of goats rue, diftilled the common way in 
a cold ftill; and afterwards ftrain and filter 
it, to fever it from all dregs that may hap- 
pen in the making it. This quantity is gi- 
ven for one dofe. 


DECAD X. 
1. <A choice medicine for a whitloe. 


AA AKE fhail-fhells, and beat the pulpy 

part of them very well, with a con- 
venient quantity of fine chopped parfly, which 
is to be applied warm to the affected part, 
and fhifted two or three times a day. 


WI. A fimple but ufeful lime water good for 
the king’s-evil, and divers other caufes. 


B Taxe half a pound of good quick- 
lime, and put it into one gallon of fpring- 
water, and infufe it for twenty-four hours; 
then decant the liquor, and let the patient 
drink a good draught of it two or three times 
a day, orhe may ufe it for his ordinary drink ; 
this infufion may be coloured with faffron or 
red-fanders ; and, if need be, to make it ftron- 
ger, add more lime, and warm the water and 
keep it well ftopped. 


Il. 


A TAKE four ounces of bean-flower, two 
ounces of wine-vinegar ; of thefe make a 
cataplafm to be applied a little warm to the 
part affected; but if this fhould prove fome- 
thing too fharp (as in fome cafes it may) 
then take two drams of litharge, and boil it 
a little in the vinegar before you put in the 
bean-flower. 


An excellent medicine for a frefo firain, 


IV. For the piles. 


A Taxe balfam of fulphur made with oil 
of turpentine, ointment of tobacco, equal 
parts, incorporate them well, and anoint the 
gricved place therewith. 


V. For a burn. 


B Mincte lime-water with linfeed-oil, 
by beating them together, with a {poon, and 
— a feather drefs the burn feveral times a 
day. . 


VI. For a frefh firain. 


A Bor. bran in wine-vinegar to the con« 
fiftency of a poultis, apply it warm, and re- 


new the poultis once in twelve hours for two 


or three times. 


VIL. Az experienced medicine for the cholic. 


Al Take good nitre, one ounce, and rub it 
well in a clean mortar of glais or ftone; then 
grind it with half a fcruple or more of fine 
faffron ; and of this mixture give about half 
a dram for a dofe, in three or four ounces of 
cold {pring-water. 


VIN. Zo make an iffue raw, that begins te 


heal up. 


B Taxe of lapis infernalis one ounce, of 
crown-foap an ounce and an half, chalk fine- 
ly powdered fix drams, mix them all together 
carefully, and keep them clofe ftopped, ex- 
cept when you mean to ufe them. 


1X. For a fore throat, 


A Maxe 2 piaifter of Paracelfus, three or 
four fingers broad, and length enough to 
reach almoft from one ear to the other, and 
apply it to the part affected, fo that it may 
touch the throat, as much as may be. 


X. For heat about the orifice of the flomach. 


B Make 2 fyrup with the juice of houfe- 
leek and fugar, and give about one {poonful 
of it from time to time. 


XI. A ftomachical tinflure. 


A Taxe agrimony, two drams, fmall 
centory-tops, one dram, coriander-ieeds brui- 
fed, one fcruple, faffafras-fhavings and bark, 
one dram, gentian-root, half a dram, zedoa- 
ry-root, ten grains; pour upon thefe three 
quarters of a pint of boiling fpring-water, 
cover it, and let it fteep twelve hours, then 
{train it, and put it ina bottle; then drop a 
drop of oil of cinnamon upon a lump of 
fugar, and put it into the liquor. The dofe 
is three f{poonfuls twice a day, an hour or 
two before meals. 


The END of the First Votume. 


MEDICINAL 


MEDICINAL EXPERIMENTS: 


O.R, A 


COLLE 


CTION 


OF 


Choice and Safe 


REMEDIES 


Very Ufeful in all FAMILIES. 


Th SECOND VOLUME. 


I. 4 powerful remedy in apoplettic fits. 

A ‘AKE the herb maftic, and diftill, 
by an alembic, with a copper body, 
an effential oil, of which, with fuch 

a pipe or quill, that one end may be opened 

and ftopped at pleafure, (the other ftull re- 

maining open) blow up fome drops firft into 
one of the patient’s noftrils, and a while after 
into the other too. 


Il. 4 good plaifter for achs, efpectally 
fcorbutical. 


Spreap thinly upon flink, or very fine 
kids leather, the emplaftrum de mucilaginibus, 
and let it lie upon the aching part as long as 
there is need. 


Ill. For an old ach or ftrain. 


Taxe of Lucatella’s balfam one ounce, of 
oil of turpentine one dram, incorporate them 


very well with a gentle heat, and anoint the 


part affected therewith, wearing on it a piece 
of unwafhed flannel befmeared with the fame 
ointment. 


IV. For fcorbutick achs, efpecially about the 
the foare-bone, 


TaxeE two parts of palm-oil, and one of 
oil of camomile (to which, if you pleafe, 
you may add a litrle ointment of elder) mix 
thefe exa¢tly, and anoint the part affected. 


V. A powerful remedy for fcorbutic achs. 


TAKE to one ounce of oil of turpentine,. 


one dram or two of the volatile falt of harts- 
horn, or as much as being well ground with 
it in a mortar of glafs or marble, will bring 
it to the confiftence of a kind of ointment, 


with which, the cold being taken off, the part . 


affected is to be lightly anointed. 
Von. IV. 


VI. A very eafy medicine for light feorbutick 


achs or pains. 


Anoint the pained part from time to 
time with fafting-fpittle ; and if you will 
have the medicine a little ftronger, the pa- 
tient may put roch-allum to the bignefs of a 
{mall pea into his mouth before he employs 
his fpittle, 

VII. For achs and pricking pains in the fides 
or elfewhere, 


Wits a fufficient quantity of clean ful- 
phur finely powdered mix diligently as much 
Venice treacle as will bring it to the confift- 
ence for pills, Of this mixture you may 
give the quantity of a piftol-bullet twice, or, 
at moft, thrice a day, drinking any conve- 
nient liquor after it. 4 


VIII. An experienced remedy for an anafarca, 
or general difeaje of the whole body. 


Fry frefhly gathered rue with oil of wai- 
nuts, till it become fit to be applied hot as a 
cataplafm or poultis to the navel; and keep 
it on that part fome hours, renewing it once 
or twice a day, if need require. 


\ 


IX. An external medicine often fuccefsfully 
tried for agues. 


Take five, feven or nine (for it is pre- 
tended it muft be an odd number) of the 
roots of rib-wort, and having made them 
clean, put them into a little bag of farfenet 
ot fine linnen, and let the patient wear it 
upon the nape of his neck, renewing it within 
two, three, or four days, if need require. 


X. A tried remedy for agues. 


Taxe of the bark of faffafras-root, and 
of Virginian fnake-weed, both in ola 
6F a) 
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of each ten grains; and with half a dram, or 
two f{gruplef of ritithrid&te or Venite-theacle; 
or as much as will give it a due confiftence, 
make a bolus to be taken the ufual hours. 


XI. A choice medicine for aguifh diftempers. 


Tare of falt wormwood fifteen grains; 
crabs-eyes, or powder of crabs-claws fimple, 
eight or ten grains ; mix tHefe well; and give 
them in two or three {poonfuls of fome cor- 
dial water, 


XII. 


Take wax, and fpreacit to about the thick- 
nefs of a crown-piece of filver, and of a con- 
venient breadth and length to make an entire 
wrift plaifter ; wpon this fpreafi and difplay 
as well as you can the leaves of the tops of rué 
not yet fully opened by time, fo that they 
may cover the whole plaifter as well as you 
can make them do it. Theh apply~this em- 
plaifter, and let it lie on feveral days confe- 
eutively. 


An excellent wrift-plaifter for agues. 


XIII. 4 often tried medicine for agues. 


Taxe, ribwort, gather the leaves as neat 
the root as you can in a.dry morning, wrpe 
them clean, but do not wafh them ; then dry 
them carefullyy.till you may reduce them to 
powder. Of this powder give from one dram 
to two at moft, mixed with one dram of con- 
ferve of rofes, or the crumbs of white-bread, 
or the yolk of an egg ortwo. [N. B.] You 
may, before you dry the leaves, diftill a water 
eut of fome of them, and make an extract 
out of others with fpirit of wine, or, which 
is better, with fpirit of dew. . They are both 
good for the fame difeafe that the powder 1s, 
The dofe of the water is one ounce, or an 
ounce and an half, at the ufual times; and 
that of the extract about one dram in fome 
ounces of white wine. 


XIV. 4 excellent medicine for agues, efpe- 
cially tertians. 


Give as much of well-conditioned Virgi- 
nian {nake-root reduced to fine powder, as 
will lie upon a fhilling, in a cup of fherry, 
juft before the beginning of the cold fit, re- 
peating it once or twice, if it need to be ufed 
oftner. 


XV. For a tertian ague. 


Taxe of the root of ‘angelica grated, or 
otherwife made into powder, and give of it 
from half a dram toa dram, in any conve- 
nient vehicle at the ufual times (viz. about 
two hours before the cold fit.) 


XVI. A medicine; with which a quartan was 
cured, that could not be cured with Fefuits- 
bark. 


Take one dram of the black tips of crabs- 
claws, and having reduced them to exceeding 


_ fine 
cd 


powder, let the patient take it in any 

venient vehidle" of confatvd, ‘twice ov 
thtice, as he would’ take tHe cortex; without- 
intermitting any day. 


XVII. 41 eafy remedy, which, long continued, 
does much deftroy acidities or heart-burnings 
in the ftombach, , % 


" 
axe half a dram at leaft of finely pow- 
dered red coral, and give it from time to 
tie in any convenient vehiele, till the pa- 
tient be relieved. 


XVIER ‘4 dery-aften trinh reomony fob the 
ofa, aie 


-Taxe, foap-bajlers lees (made with pot- 
athes and quick-Kinf) one part, fpiric of 
wine rectified two parts; fet them in dige- 
ftion (to unite them well) and then add fome 
drops (at difcremorm) chymtical oil of carra- 
ways, and if you pleafé, Of annifeeds too. 
The dofe in younger perfons is about ten 
drops in elder ones, from..Rakf a dxam to 
one dram, in fome convenient vehicle. 


MEX. Ax excelent medicine for a'dry ar con- 
vulfue aftbme. 


Taxe choice faffron, reduce it ¢by rub. 
bing it in a ftone or glafs mortary to a kind 
of powder, and with, any convement mix- 
ture, give eight or ten grams of. 3t in che. 
form of pills at bed-time. 


XX. An experienced wemedy for difficulty of 


breathing. 


Taxe of choice Caftoreum dried. enough 
to be powdefed, two or three, or at moft 
four grains, mix this with ten or eleven grains 
of Gafcoign’s powder reduced to very fine 
powder; mix up thiefe with fome little fy- 
rup or conferve ; and when the patient has 
taken it, let him wafh it down with the mix- 
ture, confifting of five drams of penny-royal- 
water, and half a dram, or at mott two drams 
of brioriy-water compound. 


XXI. An: approved medicine for inveterate 
fcorbutick cholics, and pains of the bowels, 


Taxe Englifh barley, and having well 
wafhed it, boil it in a fufficient quantity of 
freth {pring-water, till it be juft ready-¢a burft : 
then pour off the clear upon the yellow part 
of the rinds of lemons, frefhiy cut off from 
the white part, ahd put them intoa bottle, 
which being carefully ftopped, the liquor is 
to be kept fo for ufe, which is, that the pa- 
tient’ make it his conftant drink. 


XXIL. To reduce flaggy breafs to a good 
foape and coufifense. 


Tare green hemlock, well bnifed and 
reduced to a kind of cataplafm or poults, 
which is to be applied (the cold being aa 

taken 
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taken off ) to the parts it is to work upon, 
and to be kept on, til] it hath performed what 
was intended, fhifting it once a day. 


/XXIUT. A eafy, but ufeful remedy for a 
frefo bruife or contufion, 


Taxe frefh butter and parfley, of eacha 
fufficient quantity, and having chopped the 
herb, mix it very well with the butter to the 
confiftence of a cataplafm, which is to be 
applied warm, to the newly bruifed part. 


XXIV. For coagulated blood, or a bruife. 


Take black foft foap, and, witha fufficient 
quantity of foft crumbs of white-bread very 
well mixed with it, make a pafte, which 1s 
to be Jaid on the part with a linnen rag, and 
kept bound upon it for fome hours, that it 
may have time to refolve the congealed 
blood, and bring the contufed part from a 
livid to a red colour, which will much ha- 
{ten and-facilitate the reftoring it to its for- 
mer ftate. 


XXV. To ftanch blood falling from the nofe, 
hy a fimple held in one’s hand, 


Let the patient hold knot-grafs and Solo- 
mon’s-feal in his hand, till it grow warm 
there, or longer, if need be. 

XXXVI. 4x excellent remedy to ftanch blood 
in any part of the body, 


. Taxe plantane-water two ounces, barley- 
cinnamon-water, fix drams, fpirit of vine- 
gar one ounce, dragons-blood half a dram, 
fyrup of myrtles five drams; mix and make 
a julep, of which let the patient take three 
fpoontuls every hour. 


XXVIL The ftyptick water for ftopping of 
blood in any part of the body, 


Taxe one pound of excellent quick-lime, 
and put it into a clear earthen-pot, pour upon 
it five or fix pounds of fountain-water, co- 
ver the pot clofe, and let it lie to infufe about 
an hour without touching it, then after ftir 
it with a ftick for a little time; then let it 
lie as before for twenty-four hours, fome- 
times ftirring it; in the end you fhall let it 
fettle to a fediment; the water being very 
clear above, pour it off by inclination with- 
out ftirring: take of this water one pound, 
which being put into a vial, you fhall add 
to it a dram and half of fublimate finely 
powdered ; then fhake very well all together, 
fo that the powder may diffolve, and be of 
an orange colour, as more reddifh than yel- 
dow, and in the end clear and Jimpid, becaufe 
the red powder will precipitate to the bot- 
tom. Your water being clarified, you muft 
feparate the water from the grounds into an- 
other veffel, without troubling the fediments ; 
and to the water you fhall add one dram of 
oil of vitriol, and an ounce of faccarum Sa- 

I 


turni, Shake all together, that they may 
mix the better; afterwards let all fettle, and 
‘ad off the clear water, and keep it for your 
ule. | 


XXVIII. A choice medicine to refolve extra- 
vafated blood. 


Gratz or rafp the root of burdock, and 
fpreading the powder upon a linnen cloth, 
bind it round the part affected, renewing it 
twice a day. 


XXIX. Lo make an excellent fiyptick for 
ftopping of blood. - 


Taxe Hungarian vitriol, allom, of each 
half a pound, phlegm of vitriol ten pounds: 
boil to a diffolution of the vitriol and allom ; 
being cold, filter it through brown paper, 
and, if any cryftals fhoot, feparate the liquor 
from them, adding to each pound one ounce 
of oil of vitriol. Dip cloths into this liquor, 
and apply them to the part. affected. 


XXX. An often tried flyptick to ftanch blood, 
efpecially in wounds. 7 


Tare colcothar, as it comes out of the 
retort, and having powdered it, roll tents of 
lint in it, and apply them to the orifices of 
the greater veffels, and employ other ufual 


means to imprefs the veffel upon the tent, 


and to fill the cavity of the wound, partly 
with colcothar too. . 

XXXI. A very often experienced remedy 
for burns. 


Take two parts of oil of walnuts, and one 
of honey, mix them well together over a 
gentle fire, and, when they are thoroughly 
incorporated, dip a feather in the mixture, 
and anoint therewith the part affected fo, as 
the ointment may touch it immediately, and 
then ftrew on it fome powder of ceterach, or 
fpleen-wort, and keep the part quiet, and 
defend it from the air. 


XXXII. 4 eafy medicine, and common . 
enough, but ufeful againft burns. 


TAKE onions, and beat them into a foft 
mafs, and apply them as fpeedily as you can 
to the part affected, and keep them on it, 
till they begin to grow dryifh, and then, if 
need be, fhift them, and apply frefh ones, 


For a recent burn, 


XXXII. 


Taxe onions a fufficient quantity, and 
beat them very well with common falt finely 
powdered into a mafh, that may be applied 
as acataplafm (the cold being firit taken off ) 
to the part affected ; and renewing it, if need 
be, till the impreffion of the fire be taken 
out, 
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XXXIV. An excellent ointment for burns and 
fealdings. 


Take of the inner rhind of elder-tree, and 
of frefh fheep’s-dung, without any adhering 
{traws or foulnefs, of each one handful, and 
with frefh butter or oi], make thereof an 
ointment, to be applied as is ufual in fuch 
diftempers. 


XXXV. An eafp and approved remedy for 


burns, efpecially recent ones. 


Take a fufficient quantity .of adder’s- 
tongue, and boil it. foftly in linfeed oil, till 
the liquor be ftrongly impregnated with the 
herb; then ftrain it, and keep it ftopt for 
ufe. 


XXXVI. An excellent ointment for burns and 
fcaldings. 


Take of faccarum Saturni half a drachm, 
of the fharpeft vinegar four ounces; make a 
folution of the former in the latter, and add 
to this folution drop by drop, (often ftirring 
or fhaking them together) as much oil of el- 
der, as will ferve to reduce the mixture into 
the form of a nutritum or ointment. 


XXXVII. A flow but innocent way of making 
blifters without cantharides. 


F’ Take crow’s-foot, and putting to a hand- 
ful.of it about halfa fpoonful of muftard, 
beat them very well together to the confift- 
ence of a poultis ; put this to the thicknefs of 
one’s little finger into a cover of a box cut 
fhallow, and of about the breadth of the palm 
of one’s hand (though this cover be leis ne- 
ceflary than convenient,) and cutting a hole 
of the widenefs of the box in a plaifter of dia- 
palma, or the like, to make it ftick, you 
muff apply it to the part, and let it lie on 
twelve or twenty-four hours, becaufe it works 
as well more flowly, than cantharides, as more 
Jafely and inpocently. 


XXXVIII. 4 good medicine to raife blifters. 


~ Tax cantharides reduced into powder, and 
upon half an ounce of this put two or three 
ounces of good fpirit of wine; let them lie 
together four or five days, that the fpirit 
may acquire a good tincture; then filter it, 
and dip into it a piece of linnen cloth 6, 7, 
or 8 times double, and of the figure and 
largenefs, that you defire. This cloth being 
throughly wetted and covered wi:h a melilot 
plaifter, or one of diachylum, or fome other, 
that will ftick, to keep it on, muft be appli- 
ed to the part. At the end of five or fix 
hours you may take off your plaifter and 
the linnen cloth, and find your work done, 


XXXIX. Ib raife a blifter without cantha- 
rides. 


Fue feed of clemmatis peregrina being 
bound hard upon any part, will in an hour, 
or at moft two, have an operation like that 
of another veficatory, as far as its contract 
reaches, 


XL. 4a ufeful medicine for coftivenefs. 


Take virgin-honey a fufficient quantity, 


and mix exaétly with ic as much finely pow- 


dered cremor tartari, as will fuffice to bring 
It to the confiftence of a fomewhat foft e- 
lectuary, of which the patient may take up- 
on the point of a knife the bignefs of an al- 


mond (more or lefs) as upon trial you fhall 
fee cauie, 


XLI. 


For a cancer in the breaft. 


~Take of the warts, that grow on the hin- 
der legs of a (ftone) horfe, dry them gen- 
tly till you can reduce them to a powder, 
of which you may give half a dram for a_ 
dofe in any convenient vehicle. 


XLIT. A potent medicine for contufions and 
divers other affections. 


Take alcohole of wine, and diffolve in 
it as much pure camphire, as you eafily can, 
and keep it very clofe ftopt, till you have 
occafion to ufe it. Then moiften throughly 
with it fome thin pieces of linnen or flannel, 
and apply them Iukewarm; and likewife 
you may, witha rag dipt in it, apply it to 
the eye-lids, having a care, that none of it 
get into the eye itfelf, fince there it would 
caufe great fmart. It may alfo be very ufe- 
fully applied to burns, and yet more to con- 
tufions. 


XLUI. A tried medicine for chilblains. 


Taxe pretty thick parings frefhly cut off 
from turnips, and hold them to the fire, till 
they be very crifp; then apply them to the 
unbroken tumours or blifters, as hot as the 
patient can endure it, and keep them on a 
competent time, and put on new if need re- 
quire, Fhey will caufe the peccant matter 
to tranfpire, or otherwife wafte, without break- 
ing the blrfters. 


XLIV. Yo make a very nourifbing aliment, 
that hath recovered divers in confumptions. 


Taxe eight or ten craw-fifhes, (or, if 
they be not of the largeft fize, a dozen) boil 
them (after the blackeft gut or ftring is taken 
out) in barley-water, till they become very 
red; then take them out, and beat them 
long, fhells and all, in a marble or glafs-mor- 
tar, to a foft mafh, and in a prefs ftrongly 
fqueeze out the juice; which may be given 
either alone, or mixt with about an equal part 

of 


Mr. BOYLE’s Recetrrrts. 


of chicken-broth, or fome fuch convenient 
alimental liquor. 


XLV. vulgar, but often approved remedy 
" for a cold, efpecially that affetis the breaft. 


Take a fheet, or half a fleet pro re naa, 
of brown paper, of as even a texture as you 
can get, and anoint it over evenly and very 
well with the eldeft tallow, or candle-greafe 
you can procure, fo that the paper may be 
thoroughly penetrated by it: then cover it 
thinly with nutmeg, as you were to rub the 
{pice upon a toaft, and clap it warm to the pit 
of the ftomach, that it may reach a good 
way, both above it and beneath it. 


<LVI. 40 experienced medicine for coughs. 


Bort good turnips in water, and having 
exprefied the juice, mix it with as much 
finely powdered fugar-candy as will bring it 
into a kind of fyrup, of which let the patient 
{wallow a little as flowly as he can from time 
to time. 


XLVII, A good medicine for afthmatic 


coughs. 


TAKE two ounces of oil of fweet almonds 
frefhly drawn, and put them upon one drachm 
of flowers of brimftone, keep them for a 
fortnight in digeftion in a moderate heat, 
and then decant off the oi], or pafs it through 
a Clean linen rag to keep back the brimftone : 
of this liquor give a {poonful or two at a 
time. 


XLVI. An eafy medicine, which cured not 
long fince a gentlewoman, that bad taken much 
phyfic for a confumptive cough, 


Taxe eight, ten, or twelve chofen raifins 
of the fun, and having flit them open, take 
out the little kernels, and ftuff the raifins 
with the tops or fmall tender leaves of rue ; 
and let the patient take them, either as they 
are, or in the form of a bolus, or the like, 
pretty early in the morning, fafting after 
them two or three hours at leaft, if he can- 
not conveniently faft until noon. 


XLIX. 4 potent medicine (for thofe, that 
can bear it) to ripen coughs, and haften the 
expectoration of phlegm, 


TAKE onions, cut them into flices, and 
fry them with frefh butter, as if you were to eat 
them; then take them out of the frying-pan, 
and boil them with new milk, until it be 
well impregnated with them, and they be 
made tender : of this mixture let the patient 
take a moderate quantity from time to time. 


L, An excellent remedy for a cough, 


T axe of virgin-honey two ounces, of red- 
rofes warily dried and finely powdered half 
an ounce, of choice fulphur very well fifted 

Voz, IV. " 


two drams; of good benjamin reduced to fine 
powder one drachm ; beat and mix all thefe 
very well; of this let the patient take the 
mixture from time to time, 
LI]. A plaifter to prevent corns. 

Take yellow bees-wax four ounces, verdi- 
greafe exactly powdered and fifted one ounce, 
the caput mortuum of the fkull of a man one 
dram, Incorporate them well witli boiling a 
little, and make thereof a piatlter according 
to art, : 


LI, 4 effectual plaifter for foftening cna 


loofening corns. 


SPREAD a plaifter of gum atmmioniacum, 
(not too thick) without being diffolved in vine- 
gar, and applying it to the part affected, let 
ithe on, until ic have fufficiently done the 
defigned work of emolition. 


LIN. 4 powerful ( but finart ) remedy for 


COTHS 


EvaPorate the ftrongly expreffed juice 
of radifhes to the confiitence of a foft plaifter, 
to be applied to the part affected, and thifted 
as often as it grows dry. N, B. It will 
fometimes fmart fora while at firft, but after- 
wards it will do its work. 


LIV. 4 good remedy for corns of the feet. 


Take the yeaft of beer (not ale) and 
{preading it upon a linen rag, or other cloth, 
apply it to the part affected, renewing 1¢ once 
a day, 


LV. & excellent remedy, that bas cured many 


children of convulfive fits. 


Take two or three drops of (chymical) 
oil of rofemary, and put it into half an ounce 
of fack in an ounce bottle; ftop the vial, and 
let it be well fhaked to make a whitifh mix- 
ture of the liquors juft before you give it. 
Or elfe in a half-pint bottle or vial, put four 
ounces of fack, or {ome appropriated liquor, 


-and drop into it forty ‘drops of the foremen- 


tioned oil; and whenever you are to give 
the medicine, fhake the vial well ftopt, and 
and prefently give of the whitifh mixture a 
child’s little {poonful. . 


LVI. A fuccefsful medicine for convulfive fits 
and hyfterical vapours (as they call them) or 
Sits of the mother. 


_Taxe the liver of a hare (if it hath been 
hunted, it may be the better) “and hang it up 
ina dry place, till it be fomewhat friable, 
having a care that it putrify not; of this re- 
duced to powder, let-the patient take two or 


three fcruples at a time in any convenient 
vehicle, 


6G LVI. 
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LVII. un excellent medicine for dry or con- 
vulfive afthma’s, and alfo for coftivenefs. 


Give at bed-time eight or ten grains of 
choice faffron, pulverized grofly in a little 
fyrup or conferve, as of violets, &%¢, to em- 
body it with, 


LVIW. Au excellent mixture for fits of the 
cholic, and fome kinds of convulfons. 


TAaXeE one ounce of flowers of fulphur, 
and as much fugar-candy ; grind them very 
well together in a glafs or ftone mortar, and 
upon this quantity drop thirty drops of oit of 
carraway-feeds, as much of orange, and as 
much of the oil of annifeeds: incorporate 
thefe well, and of the mixture give about 
twenty or thirty grains for a dofe. 


LIX. 4# incomparable medicine for the 
cholic. 


Tue yellow peel of oranges being reduced 
to powder, give from halfa drachm to two 
{cruples of it in any convenient vehicle. 


LX. Yo make good purging drink for the 
cholic. 


Taxer two ounces of rhubarb, four ounces 
of gentian, and a quart of good annifeed- 
water ; let the roots infufe a long time in it, 
and give the patient about two {poonfuls 
at a time, as often as need requires. 


“LXI. Ast ahmoft fpecific remedy for a fit of the 
cholic. 


Taxe about half a drachm of expreffed oil 
of nutmegs, (ufually fold in the fhops for 
Eaft-indian oil of mace) diffolve this in fome 
fpoonfuls of good wine, which the patient is 
to take as hot as conveniently he can. 


LXII. An uncommon, but tried remedy for 
cholics (without much matter) and good in 
jits of the mother. 


Taxe good ginger dry, and inftead of 
powdering it, cut it into as thin flices as you 
eafily can: with thefe fill a tobacco-pipe, 
and take the.-{moak as you would that of to- 
bacco. Do this twice, thrice, or four times 
a day, but efpecially at bed-time, and in the 
morning, 


LXIII. Az excellent medicine for convulfive 
cholics. 


Take of the volatile falt of pidgeon’s- 
dung two or three grains, or fomewhat more, 
(not exceeding five or fix in all) mix thefe 
with a fcruple or half a drachm of the fame 
‘dung crude, but well and flowly dried, and 
finely powdered. Give this mixture for one 
dofe in fome fpoonfuls of any convenient 
vehicle. 

3 


LXIV. For the cholic, or pains in the fides. 


Taxe two balls of freth horfe-dung, and 
infufe them for twelve hours (if hafte require, 
three or four may ferve the turn) in good 
white-wine, in a clofe veffel ; then ftrain the 
liquor, and let the patient take five or fix 
ounces of it at a time. 


LXV. for the cholic. 


Boi about one ounce of the feeds of the 
black ftinging nettles in about a quart or 
more of good claret-wine ; then ftrain the 
decoction, and give of it a wine-glafs full at 
a time, two or three times a day, or as often 
as need requires. 


LXVI. An excellent medicine for the cholic, 


Taxe of Dr. Stephens*s-water half a pint, 
plague-water half a pint, juniper-berry-water 
half a pint, powder of rhubarb rwo ounces ; 
mingle thefe together, fhake the bottle when 
you take any of it, and take about four {poon- 
fuls at a time. 


LXVII. For the cramp. 


Taxe the leaves of rofemary, chop them 
very fmall, and few them fo in fine linen or 
farfenet, as to make a kind of garter of them 
to be tied about the patient’s bare leg. 


LXVIW. Zo take off the pain of the cramp, 


Take of the ointment of populeon two 
parts, oil of {pikes one part ; mix them, and 
with the mixture anoint well or chafe the part 
affected, 


D 
LXIX. <A remedy, by which an hydropical 


merchant was cured, 


Give about half a drachm or two fcruples 
for a dofe of yellow tranfparent amber, twice 
or thrice a day in any convenient vehicle. 


LXX. An experienced medicine for a dyfentery, 
or bloody-flux. 


Give about three ounces of the juice of 
ground-ivy, mixt with one ounce of the juice 
plantane, once or twice a day. 


LXXI. For io frop a dyfentery, or bloody- 
flux. 

Use the powder of crepitus lupi, or fufs- 
balls, made up with fome conferve of rofes, 
or other convenient additament, into pills. 
Of this mixture give iz dyfenteria, as much 
at a time, as contains from about a {cruple, 
to about half a drachm of the powder. 
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LXXII. Av eafy, but very often tried digef- 
tive, to be ufed inftead of bafilicum. 


T Axe two ounces of good Venice-turpen- 
tine, and incorporate very well with it the 
yolks of two frefh eggs, and then add to it 
(at difcretion) a little fpirit of wine; with 
this drefs the part morning and evening, lay- 
ing iton thicker, if the part be near fome 
nerve or other drier part, and lefs thick, if it 
be flefhy or moift. 


LXXIHW. 4 good medicine for incontinency of 


urine, and the beginning a diabetes. 


Curt off the necks of well-blown fheep’s- 
bladders ; of the remaining membranes put 
up pretty ftore one over another into a co-. 
vered pot, where being dried gently, and yet 
fuficiently, in a baker’s oven, take them 
out, and pulverize them well. The dofe is 
as much as will lie upon a large groat, or 
{mall fix-pence. 

LXXIV. Fer a diarrhea, loofenefs, or flux 
of the belly, 


Mix up fifteen grains, or if the diftemper 
be but flight, ten grains, of powdered rhu- 
barb, with half a drachm of diafcordium, 
and let the patient take it either going to 
bed, or early in the morning after his firft 


fleep, 
E 
LXXV. Fora contufion in the eye. 


Take the crumb of white-bread, and di- 
ligently incorporate with black foft foap as 
much of it, as will make a fomewhat foft 
pafte ; and then with your thumbs make a 
little cake (as it were) of it, and apply to 
the bruifed part, the eye being firft fhut, and 
blind it fo, that 1t may le on for fome hours, 
or a day, if need be. But this ought to be 
ufed with caution. 


LXXVI. x excellent medicine for clammy 
humours of the eyes. 


Take new milk, and let it ftand, until it 
hath got a little cream upon it: then let the 
patient, when he is in bed, take up with his 
finger a little of the cream (and not of milk) 
and fhutting his eye-lids, befmear his eyes 
with it, having a care, that very little or none 
get into his eyes, becaufe it would make 
them {mart ; let the cream lie on, until the 
next morning, and in cafe the patient chance 
to wake in the night, he may, if he finds 
caufe, Jay on a little more, and wath all off 
in the morning. 


LXXVII. 4 fomewbat foarp, but often tried 
medicine, to take off the pearl on the eye. 


Take of the juice of celandine, and mix 


with it about an equal part of pure honey ; 
and of this mixture employ a drop, or at 
moft two, at a time, letting it fall upon-the 
part affected morning and evening. 


LXXVII. An cafy remedy for a recently 


blood-fbot eye. 


Take a rotten apple, and as many tops of 
wormwood, as being well beaten together 
with it, will make a mafs of the confiftence of 
a cataplafm ; warm this a little, and put a 
fufficient quantity of it into a thin and clean 
linen rag, and let the patient keep it upon 
the part affected all night, the next morning 
wafh it off with fome red rofe-water, or the 


like liquor. 


LXXIX. Yo make a choice ophthahnick water 
to preferve the eyes and fight. 


Take of the diftilled water of rue, celan- 
dine and vervain, of each one ounce; mix 
them, and infufe in them two drams of cro- 
cus metallorum exquifitely ground, for a 
week or ten days; then very carefully filter 
the infufion, that none of the atoms of pow- 
der pafs thorough the liquor. Of this let fall 
into the eye a drop or two, morning and 
evening, having a care not to fhake the glais, 
when you employ the liquor, left fome un- 
heeded duft may have efcaped the filter, and 
be raifed, 


LXXX. For a flight ophthalmia, or blood- 
foot eye, 


Suaxe half adrachm of diligently prepared 
tutty into an ounce of red rofe-water, and 
drop it often into the eye. 


LXXXI. An experienced eye-water for an in- 
flammation and tumour of the eye. 


TAKE of prepared tutty half an ounce, 
the water of white rofes and of frog’s fpawn, 


and alfo of the beft canary wine (not dif-_ 


tilled) of each two ounces, of aqua mirabilis 
half an ounce. Mix thefe well, and drop 4 
very little at a time into the patient’s eyes. 


LXXXII. 42 odd and often tried medicine 
for an erefypelas. 


Take the blood of a hunted hare whilft 
it is yet warm, and drench thoroughly in it 
clean linen rags, which are to be dried in the 
wind or free air, and then kept in a dry 

lace for ufe : lay a good piece of linen thus 
frained upon the part affected, and either by 
binding it on, or covering it with fome filken 
or other cloth, whofe edges have fome ftick- 
ing plaifter, keep it from falling off, and re- 
new it from day to day, if there be need. 
N. B. If it be grown too ftiff with long 
keeping, you may foften it with a little 
{fprinkling of fair water. 


LXXXIll. 


434 


Mr. BOYLE’ Receipts. 


EXXXIII. An experienced water for foarp 
and flimy bumours in the eyes and eyes-lids 


Taxez of prepared tutty half an ounce, 
prepared coral and pearl of each half a {cru- 
ple, trechifci-albi raf. 5 0r 6 grains, red rofe- 
water, and fuccory-water, of each an ounce 
and a half; mix them well, and if you will 
have the medicine ftronger, you muft put 
3 or 4 grains of aloes into it. 


LXXXIV. A choice remedy for an opbtalnuia, 
or blood-fbot eyes. 


Taxes of the juice of houfleek two parts, 
daifies and ground-ivy, of each one parts 
mix thefe juices together, and to about 2 
{poonfuls of the mixture, put 5 or 6 drops 
of clarified honey: let the juices depurate 
themfelves by refidence, and then in fome 
{mall filver veffel clarify them, and of this 
mixture Jet fall a drop or two into the eye 
3 or 4 times a day. N. B. But if the in- 
flammation be not fo great, but there is 
more need of abfterfion, ufe more of the 
juice of ground-ivy, and lefs of that of 
houfleek. 


EXXXV. For a light firoke or contufion of 
the eye. 


Take 2 ounces of betony-water, and three 
drops of clarified honey, mix them well to- 
gether, and drop them into the eye 3 or 
4 times a day; the compofition muit be 
made frefh every fecond and third day. 


LXXXVI. A potent, but fmarting medicine 
for things growing on the eye. 


Taxe white paper, and let it flame away 
upon a clean pewter platter, till there remain 
fo much oil behind, as you think you fhall 
need; blow off the cinders of the papers, 
and with a little of your fpittle mixt by your. 
finger with the oil, make up a kind of oint- 
ment; which, being taken up with a feather, 
is to be applied once or twice a day, as need 
thall require (and as the patient can well 
bear) to the affeéted eye; which courfe is 
to be continued, till the cure be compleated. 


LXXXVII. For hurts, that make the foluti- 
_ on of continuity in the eye. 


- Taxes 2 ounces of celandine-water, and 
put to it 2, 3 or 4 drops of good clarified 
honey, enough to give the water a faint tafte : 
with this drefs the eye at leaft twice (if not 
thrice) a day. But the mixture muft be made 
frefh once in 2 or 3 days, or elfe it will 
grow fourifh. | 


LXXXVII. An excellent and very often 
tried eye-water, efpecially for outward af- 
feétions of the eye. 


Taxe of plantane-leaves 4 ounces, and 
I 


of ftrawberry-leaves as much; digeit thefe 
for 24 hours ina pound of good white-wine s 
then diftill them to drynefs in a glafs head 
and body in a dalneo Marviz, ‘The liquor that 
is thus obtained, put into a very clean brais 
(not copper) veffel, and Jet it ftand there 
fome hours, till it have acquired a manifeft, 
but nota very deep. blue tincture ; and then 
put to it (when poured on) an equal 
weight of white rote-water dittilled atter 
the common way < fhake thefe together, and 
let fall one drop into the internal corner of 
the eye, the patient ftooping backward, and 
fhutting his eye-lids for a minute or two, 
that the water may difperfe on the eye, and 
that the quicknefs of the liquor, which may 
hag him weep, may the lefs prejudice 
1m. 


LXXXIX. Yo make a ufcful medicine fer 
pain or itching in the eye-lids, or on that 
account in the eyes. 


Taxe half a fpoonful of French barley 
(after the firft water it was put into over the 
fire is caft away) and boil it foftly for a lir- 
tle while in a pint of f{pring-water, feafona- 
bly putting to it a good pugil of dryed da- 
mafk-rofe-leaves. (N. 8.) Sometimes you 
may add, if you pleafe, a few red rofe-leaves, 
or melilot-Howers, or both.) With this li- 
quor foment the part with a foft fpunge for 
a pretty while, in the morning, and at night, 
having a care, that it be applied pretty hot, 
or at leaft warm. 


XC. To make an excellent eve-water, for red- 
nefs and light films, &c. in the eye. 


Maxe fome lime-water, by pouring a 
gallon of {calding hot water upon a pound 
or fomewhat more of quick-lime; ftir them 
together, and after fome hours, decant war- 
ily that, which is clear. And toa pound of 
this water put half an ounce (and no more) 
of choice verdigreafe pulverized; and in a 
very moderate heat extract a tincture of a 
fine, but fomewhat dilute, fapphirine colour 
(but it ought not to be too deep.) Decant 
this very warily, and let a drop or. two of 
it at a time fall into the eye, as often as need 
requires, 

XCI. An excellent remedy to flop a violent 
—— deflaxion on ibe eye. 


Taxe red fage and rue, of each 1 hand- 
ful, a fpoonful of fine wheat-flower, and the 
white of a new-laid-egg beaten to water; 
mix thefe very well, and fpread them upon 
very thin leather or black filK, and apply 
it to the temples: it is to be about the big- 
nefs of a filver crown at leaft. 


XCIE, Ax excellent remedy for red eyes, made 
fuch by a defluxion of a bot ar foarp humour. 


Taxe the tops of rofemary about one 


dram, and beat them up with one or two 
ounces 
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ounces of rotten pearmains or pippins, or, 
if thofe cannot be had, with the like weight 
of the foft part of the fame apples, that are 
found: and when by exquifite beating, you 
have reduced thefe things to a cataplafm, 
apply them (the cold being firft taken off ) 
to the part affected, binding it thereupon, 
and letting it lie all night. 


XCIIT. A eye-water. 

Ta x houfe-fnails, and beat them in their 
fhells, and gratify them with about an equal 
quantity of juice of celandine ; draw off the 
water in a cold or pewter ftill (fuch as is 
ufed for rofe-water) and keep the liquor, 
that will come over, clofe ftopt for your ufe. 


XCIV. The lady Fitz-Harding’s eye-water, 
which lately cured an almoft blind perfon, 
whofe eyes looked like glafs. 


TAKE 3 {poonfuls of white rofe-water, as 
much eye-bright-water, and as much fift- 
ed white fugar-candy, as will lie ona three- 
ence, and the fame quantity of fine aloes 
(fted and put to the water, and fhaked to- 
gether, and drop a few drops every night 
going to bed. 


XCV. A pericarpium, or wrift-plaifter, that 
oftentimes frees the patients from flying 
clouds in the eyes, and fometimes leffer fpecks, 
efpecially if recent. 


Taxe of rue, camomile, hemlock, each 
half a handful, of bay-falt 2 fpoonfuls, 1 or 
2 ounces of leaven 3 incorporate thele well 
together, and make thereof pericarpia, to be 
applied to the patient’s wrifts, and kept on, 
till growing dry, they become troubleiome. 


XCVI, An excellent medicine for bot defluxi- 
ons on the eyes. . 


Tare of prepared tutty half an ounce, 
white rofe-water, and frogs f{pawn-water, 
carefully drawn in very good. canary-wine 
of each 2 ounces, of aqua-mirabilts half 
an ounce ; mix thefe well together, and Jet 
fall 2 or 3 drops into the patient’s eye, efpe- 
cially at bed-time. 


XCVIL Ax eafy but ufeful eye-water to keep 
the eye cool and moderately ary. 


Take 2 ounces of. fuccory-water, half a 
dram of prepared tutty, fhake them well, 
and keep them together for ufe. 


XCVIU. Ai often tried pericarpium, or 
wrift-plaifter for defluctions and fumes in 
ibe eyes. 


Tarp ruc, camomile, hemlock, worm- 
wood, of each half a handtul, bay-falt pul- 
verized about 2 fpoonfuls, four dough about 
an ounce; mix all thefe together very dili- 
‘gently, moiftening them from time to time 
Vou. FV, 


with elder-vinegar to a confiltence fit fer 
pericarpia, one of which is to be applied to 
the wrift of that fide, on which the part af- 
fected is, and to be renewed, if there be oc- 
cafion. 


XCIX. For a phylettena, or little tumour in 
the carneous tunicles of the eyes. 


TAKE the decoction of mucilages, that 13 
proper for phlyétea’s, and drefs the cye from 
time to time to ripen the tumor: then open 
it with a lancet, and fqueeze out all the mat- 
ter; and laftly, cleanfe and heal the part 
with honey. NV. B. But when the tumor ts 
beginning, or not great, you may, in want 
of the decoétion of mucilages, dreis the eye 
with the mixture of equal parts of the wa- 
ter of melilot, camomile, and betony. 


C. A plaifter to firengthen the eyes, and flop 
defluxions on them. 


Take of frankincenfe:2 ounces, elibanim 
and mattick, each half a dram; mix thefe 
well, and reduce them into fine powder, of 
which a convenient quantity.1s to be melted 
and {pread upon black ribbon, or fome fuch 
thing, with a hot knife or {patula, and fo 
prefently applied to the temples. 


CI. An aften experienced medicine for little 
firokes or contufions in the eye, 


Take betony-water 3 ounces, and five 
drops of clarified honey ; mix them, and drop 
a little of the mixture from time to time in- 
to the patient’s eye. N, B. Take fuccory- 
water, crumbs of white-bread, a lictle faffron, 
and fometimes a little honey, for fharp hu- 
mours in the eye-lids, and burns or {mall 
fpecks (of the eye;) 4 grains of roman vi- 
triol to 4 ounces of water, of either rote- 
water, fuccory-water, OF fennel-water, &¢. 


CII, 


A good electuary to frrengtben the fight. 


Take conferve of borage and betony, 
of each an ounce and a half, Venice-treacle 
2 drams, fpecies Dionyf, datrrbodon abbatis, 
diatryou fantalon, of each half a dram, tartar 
vitriolate a fcruple, diacorallion a dram and 
a half, oil of fennel 7 drops, fyrup of vio- 
Jets and coral, of each a fufficient quanti- 
ty ; mix and make an electuary. 


CIIL 
ficca. 


A choice medicine for an ophthalmia 


Take of the leaves of fennel, hyfop, ce- 
landine, betony, and carduus, of each half 
a handful, or a whole handful; of linfeeds, 
quince-feeds, fenugreek, and fleawort, of 
each half a dram, of French barley 1 ounce : 
boil all thefe a little in 2 quarts of fair 
water, and half a pint of white-wine. Let 
the patient hold his head (well fitted with 
a napkin for the purpofe) over the fumes 
for about a quarter of an hour. 
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CIV. For a film, or other fuch thing growing 
in the cye. 


Take of crude roch-allom 2 parts, tur- 
merick 1 part, and refined fugar 3 parts. 
Pulverize each of thcfe feparately, then mix 
them exactly, and warily blow it into the 
paticnt’s eye from time to time, as need 
ihail require. 


CV. Zo make an excellent, as well as famous 
eye-water, 


Take celandine (the whole plant except 
the root) and having fhred it, or chopt it 
a little, put it into a retort, and diftill it in 
balneo, When all the liquor is come over, 
empty the veffel, and put in it as much as 
the frefh plant, and diftill the liquor from 
it to make it more ftrong of the plant. Put 
this liquor once more upon new or frefh ce- 
landine, and diftill in balnco as before; and 
keep this well-impregnated water clofe ftopt. 
It is to be outwardly ufed in the dofe of 2, 


or 3, or 4 drops at a time. 
CVI. Af medicine for hurts in the eye, 


Take luccory-water and crumbs of white- 
bread, enough to bring it almoft to a confitt- 
ence; then add a little faffron to tinge and 
quicken it, and fometimes allo you may put 
to it a little honey, to make it more clean{- 
ing and healing. Apply it (if need be) with 
pledgets of fax to the part affected. 


CVII. A remedy, that hath cured the epilepfy, 


Give daily half a dram at a time of choice 
and very finely powdered amber, in any con- 
venient vehicle for about 6 weel:s together. 


CVI. Elixir falutis, 

Take of the feeds of anife, fweet fennel, 
coriander and parfley, of each 2 ounces; of 
hquorifh fcraped, wafhed and bruifed, and 
choice leaves of fenna, of each likewife two 
ounces; of raifins of the fun, rubbed clean 
and bruifed, one pound; of clecampanc- 
roots and gualacum-wood, of each one 
ounce, Mix thefe ingredients, and pour on 
them 2 quarts of aqua vite, or Englith fpi- 
rits (for brandy 1s too hot a liquor.) Let 
thefe infufe together 48 hours. Then put 
them all in a hair-bag, and frefs them 
{trongly in an apothecary’s prefs, and, if there 
be need, pafs what is ftrained through an 
hippocras bag after the liquor is fettled. 
Keep this in bottles well ftopt in a cool 
place, and give of it two or three fpoonfuls 
at a time, in the morning fafting, and, if 
need require, at bed-time, 


CIX. An experienced remedy for convulfions 
ana epilepfes in children. 


Take about half a dram, or from one 


{cruple or two, or fomewhat more, of well- 
chofen and very finely powdered amber, na- 
tive cinnabar 10 grains; mix them, and of 
this, fweetened with fome powdered fugar, 
or other fit thing, that may give it a relifh, 
let the patient take twice a day (at leaft for 
moft days) during fix weeks, unlefs he ful- 
ly recovers before that time: and, however, 
he is to take it for 2 or 3 days before each 
new and full moon, for fome months fuccef- 
fively, 


P, 


CX. An excellent drink in fevers, even wia- 
lignant. 


Ta ke a quart of {pring-water, and having 
given it a walm or two, put to it one ounce 
at leaft of harts-horn calcined to perfcé 
whitenefs, and when the mixture is cold, 
put to it 3 ounces of fyrup made of the juice 
of lemmons; fhake this mixture 3 when you 
will ufe it, fhake it well, and let the patient 
take of it a moderate draught feveral times 
in the day and night, 

CXI. An ufeful drink in feverifh diftempers, 

In a pint and a half of clear poffet-drink 
boil about 3 ounce of cleanfed roots of dan- 
delion, or pifs-a-bed, cut or fliced very fmall, 
till near half a pint be waftcd, and then ftrain 
It, and let the patient take half a pint, or 
the whole quantity, if he can, at a time. 


CXIT. 
fluxes. 


Take good Venice-turpentine, and with 
a very gentle heat evaporate fo much of it, 
that when it ts cold, it may be but little 
fhort of coagulation. This yet foft, but not 
Auid fubftance, incorporate with fine fugar, 
enough to make it up into pills, whereof 
give inthe morning fatting as many, as will 
amount from a icruple to half a dram, or 
2 icruples, or a whole dram of turpentine, 
befides the fugar. 


Ait excellent remedy for dvfenterical 


CATIL 


An uncommon, but experienced reme- 
dy for dyfenterical fluxes. 


Take the bone of the thigh of a hanged 
man (perhaps another may ferve, but this 
was ftill made ufe of ) calcine it to whitenels, 
and having purged the patient with an anti- 
monial medicine, give him: dram of this 
white powder for 1 dofe, in fome good cor- 
dial, whether conferve or liquor, 


CXIV. For the dyfentery and fluxes caufed ly 
foarp bunours, 


Take from half a dram to one dram of 
mercurius dulcis, and as much either of fine 
jugar or fugar-candy, and with fome purga- 
tive or other, let the patient take it once a 
day, with care, that none of it remain in his 
mouth, or ftick in his chroat. 

CXY. An 
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CXV. An often tried medicine for fluxes of 
the belly, though bloody ones, 


Give for a dofe, in any convenient vehicle, 
as much powdered or grated pizzle of a hart 
or deer, as will lie upon an ordinary half- 
crown-piece. 


CXVI. A effectual medicine for dyfenterical 


and other fluxes. 


Take of a hare the fkin, liver, gall, and 
all the parts, except the mufcles; and having 
dried them fo far (and no further) as that 
they may be conveniently reduced to powder, 
give of this powder, from about two {cru- 
ples to one dram, in any convenient vehicle. 


CXVIL. An experienced remedy for fharp 
fluxes of the belly, 


Take a pint of new milk, and diffolve in 
it two ounces of loaf fugar, and at length 
about the bignefs of a walnut of good mi- 
thridate ; give this mixture moderately warm 
for a clyfter, to be reiterated, if there be oc- 
cafion. 


CXVIII. To flop fluxes and whites, 


For fiuxes you may, in divers cafes, give 
the patient from time to time a moderate 
quantity of a decoction of half an ounce of 
ifing-giafs, in about a pint of new milk, 


CXIX, An eafy imedicine for fluxes, efpe- 
cially thoje caufed by foarp humours. 


Inftead of butter take well-conditioned 
olive-oil, and thoroughty drench therewith a 
good toaft, and let the patient eat it, 


CXX. For a bloody-flux. 


Take half an ounce of London-treacle, 
an ounce, or an ounce and a half of con- 
ferve of red-rofes; mix them together with 
fome fyrup of clove-gilly-flowers, or fyrup 
of citrons, and keep them thus mixed in a 
pot covered for your ufe. Take of this 
about the quantity of a walnut at night, and 
in the morning, for two days, fafting two 
hours before and after ; intermit then a day, 
and take it again in the like manner, 


CXXI, A tried medicine for the falling 


down of the fundament., 


Take fome ginger, and having carelefly 
fliced it, put it in a little pan, heat it by 
clear and well-kindled coals, and let the pa- 
tient receive the fume of it, caft on by little 
in a kind of clofe-ftool, or fome equivalent 
feat, where the lower part of the body may 
be well covered for about: half a quarter of 
an hour at a time, 


4 
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CXXIT, 4 medécine for a lizht incipient 
gangrene, 


After having lightly fcarified the part af- 
fected, apply as hot as the patient can well 
bear it, a cataplafin made of ftrong brandy, 
and the pith or crum of white-bread, fhift- 
ing it three or four times a day, or fomewhat 
oftener, if need be. fs 

[N. B.} Some ufe turnips boiled, and made 
unctuous with a little frefh hogs-lard, to re- 
folve the hard tumors of women’s breatts, 


CXXIN. A choice anodyne civfter, 


Take marfh-mallow-roots half an ounce, 
leaves of the fame, mallows, muilein, of each 
one handful, camomile-Aowers two pugils : 
boil them ina fufficient quantity of water tu 
ten ounces, yolks of two eggs, and oil of 
camomile an ounce and half; mix, and make 
a clyfter for cafing pain. 


CXXIV. A flight, but often tried medicine 
for the griping of the guts. 


Take about a quarter of a pint of bran- 
dy, and having made a toalt of bread (not 
too fine and white) throw it very hot into 
the liquor, and as foon as it is thoroughly 
drenched, let the patient take it out, and eat 
it hot; and this may be repeated, if there 
be nced, two or three times a day, 


CXXV. An often tricd remedy for the gripes 
in Itttle children, 


Take of oil of nutmegs, and of worm- 
wood, of each a little quantity, mingle them 
well, and with the mixture a little warmed, 


anoint the patient’s navel, and the pit of the 
ftomach, 


CXXVI. To make an excellent gargle. 


Take fix ounces of fcabious-water, one 
{poonful of muftard, one fpoonful of honey, 
and one {poonful of vinegar; grind all thefe 
very well together in a. marble or glafs mor- 
tar, till you have reduced them to a liquid 
mixture, which is to be ufed as a garele. 


CXXVIT. A choice ‘gargle for a fore throat. 


To four ounces of plantane-water add three 
or four fpoonfuls of red rofe-water, and mix 
very well with thefe the white of an egg 
beaten to a glair or water: fweeten this 
mixture with a {mall fpoonful of white fugar- 
candy, or, in want of that, as much very 
fine loaf-fugar. Let the patient gargle this 
as often as need requires, 
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CXXVII. 


An experienced medicine for 4 
gonorrhea. 


Take two ounces of ripe laurel-berries, 
and infufe them for a day in a quart of good 
white-wine: of this let the patient drink 
about two or three fpoonfuls twice a day for 
a pretty while together; only once in three 
days (or thereabouts) intermitting, that he 
may take fome gentle purging medicine, 


CXXIX. For a gonorrhea. 


Take choice maftic a fufficient quantity, 
and having very finely beaten and fearched 
it, take about half an ounce of it at a time 
in the yolk of a new-laid egg, wafhing It 
down, if it be thought needful, in any con- 


venient liquor. 


CXXX. An excellent remedy to take of 
the pains of the gout. 


Take minium or red-lead ground fine, half 
a pound, oil of earth-worms one pound, or 
a iufficient quantity: boil them to the con- 
fiftency of a hard or folid emplafter, without 
burning: afterwards add of camphire two 
ounces, diffolved in oil of earth-worms, fo 
much as may make an emplafter of a juft 


confiftency. 


CXXXI. An excellent ointment in the gout. 


ake Barbadoes tar and palm oil, of each 
a like quantity; melt them together in no 
more fire than is needful to make them incor- 
porate well ; with this mixture warm, the part 
is to be anointed, and warily chafed.. 


CXXXIL A flight, but effectual medicine to 
appeafe gouty pains, 


Take linfeed well conditioned, and, with a 
little water, beat them in a marble or glafs 
mortar, rubbing them very well, that the 


medullary part may be feparated in fome | 
_CXXXVUHI. 


meafure from the hufk, and may make the 
water confiderably white. In this liquor dip 
clean rags, and when they are thoroughly 
wetted, apply them fomewhat warm to the 
part affected, fhifting them, if need be, once 
in an hour, or at moft in two. 


CXXXIIIl. A fpeedy remedy to take off 
arthritic or gouty pains. 


Take good fpirit of fal armoniac, and with 
a feather dipt in it moiften gently all the 
part, or parts affected. 


CXXXIV. A medicine, that almoft prefently 
appeafes the pains of the gout. 


Take of black foap four ounces, choice 
wood-foot finely fifted about a dram and half, 
and add to thefe about half the yolk of an 
egg: incorporate them diligently together, 


and fpreading the mixture fomewhat thin, 
apply it (the cold being firft taken off) by 
way of cataplafm to the part affected. 


CXXXV. A homely, but often tried medi- 
cine to appeafe the pains of {corbutical run- 
ning gouts. 


Take earth-worms cleanfed, and having 
filled an earthen pot with them, and luted 
on a cover very well, fet it into an oven with 
a batch of bread, and let it ftand there, till 
the oven be cold. Then take out the por, 
and having removed the cover, you will find 
the matter turned into a grofs liquor ill-fcen- 
ted. Strain this with expreffion, and keep it 
{topped for ufe, which is, to rub therewith 
the part affected with a warm hand once or 
twice a day. [N.3B.] If the fmell be offen- 
five, you may put to it a few drops of oil of 
rhodium, or fome other odoriferous one, to 
correct if, 


CXXXVI. Ax excellent remedy for the 


gonorrhea, 


Take of choice amber and of maftich, 
both reduced to very fine powder, and very 
well mixed, equal parts, and of this mixture 
give half a dram at a time in a proper ve- 
hicle, or in a draught of chocolate ; conti- 
nue this for three weeks or a month, if 
need require, purging the day before you be- 
gin to take it, and once every week after- 
wards, efpecially when you leave off the ule 
of the powder. 


CXXXVII. To appeafe the pains of the gout, 
and by degrees leffen the fits. 


Take one part of fal armontac, and three 
parts of fpirit of wine, neither of them too 
well reétified: fhake them together, (and, if 
you pleafe, digeft them a while) and having 
dipt old, but clean linnen rags in the mix- 
ture, apply them to the part affected, fhifting 
them now and then, as need fhall require, 


Io make an excellent cephalic, 
cr bead-powder, good alfo for the eyes. 


Take the leaves of flowers of betony, 
marjoram and damafk-rofes; allo the flowers 
of jage and rofemary, all at difcretion. To 
thefe add the powder of /ignum aloes, and 
fome feeds of nigella Romana : reducc all thete 
to powder, to be ufed as a hair-powder, when 
the patient goes to bed, 


CXXXIX. Ax ufeful drink to be frequently 
' employed to correct foarp humours. 


Take two ounces of choice barley (Eng- 
lifh or French) well wafhed from its duft 
and forders: boil this in a quart or more of 
fpring-water till the grains begin to burift ; 
then {train the deco¢tion through a clean 
cloth, and let the patient ufc it at meals and 
other times for his ordinary drink. 
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CXL. An experienced medicine for dulnefs of 
hearing, and hyfterical affections. 


The juice of red onions is excellent for 
difeafes of the ears, and for deafnefs in its 
beginning. [JV. B.] Betony-roots alfo won- 
derfully prevail againit all affections of the 
womb. 
CXLI, Ax experienced medicine for the pains 

of the hemorrhowds. 


Take the fole of an old fhoe, worn by 
forre man; that walks much, cutit in pieces, 
and burn it, not to white or grey afhes, but 
to a fryable and tender coal; reduce this to 
impalpable powder, and then with a fuffi- 
cient quantity of unfalted lard, make it into 
an unguent, wherewith the part affected is to 
be anointed from time to time. 


CXLII. For the bamorrhoids. 

Make a {uppofitory of hogs-lard or bacon, 
or inftead of that employ goofe-greafe made 
up in the fame form. 


CXLIr. 


For the bemorrbotds, 


In the yolk of an egg, or a little of fome 
convenient fyrup or conierve, give from half 
a dram, or two fcruples, or one dram, or 
fomewhat more of flower of brimftone, once, 
or if the cafe be urgent, twice a day. The 
powder may be alfo given in:milk to thofe, 
that like it better than {weet vehicles, 
CXLIV. A choice internal remedy for pain- 

ful hemorrhoids. 


Take about two fcruples of choice fulphur 
vive, and mix it with a little fugar to make 
it relifh, and give that dofe once, or at moft 
twice a day. 


CXLV. A very choice medicine for the pain 
and tumors of the hemorrhoids, 


Take frefh leeks (the whole plant) fhred 
them finall, and fry them well with freth 
butter, till they be fit to be brought to the 
confiftence of a cataplafm or poultis, that is 
to be appiled very warm to the part affected, 
and to be renewed from time to time, as need 
fhall require. 


CXLVI. An ufeful medicine for the pain of 
the hemorrhoids, 


Make up flower of brimftone, and an 
equal weight, or a double; of fine fugar, with. 
a folution of gum-dragon, into tablets, that 
may weigh about a dram apiece: of thofe, 
that contain the moft fulphur, you may give 
one twice a day, but of the other fort much 


oftener, if need: require, | 
Voi. IV 


‘taking it off the fire, 


CXLVIL A choice reiedy for ike pain of 


the hemorrhoids. 


Take alium Grecum, or white dogs-turd, 
reduced to an impalpable powder, mix it up 
with a fufficient quantity of goofe-greate, 
and by grinding it well in a leaden mortar, 
reduce it to a black ointment, to be applied 
moderately warm to the part affected, 


CXLVIII. An experienced remedy for un- 


broken heinorrhoids. 


Take calcined oyfter-fhells, and Incorpo+ 
rate them with as much honey, as will make 
up the powder into an ointment, with which 


the part affected is to be tenderly anointed 
from time to time. 


CXLIX. For the hemorrhoids, a 


very fuce 
cefsful tried medicine, 


Take maiden-leeks (as fome call thofe, 
that grow without having been tran{planted) 


and cafting away the green part, make of 


the bulbous part and a fufficientt quantity of 
whole oatmeal a caudle, whereof let the pa- 
tient eat plentifully, 


CL. A choice drink for the pain of the 


hemorrhoids. 


Take yarrow, and boil an handful of it in 
about a pint and an half of poffet-drink, in 
a covered veffel, till it be ftrong of the plant; 
and of this decoction let the patient drink 
pretty plentifully from time to time. 


CLI. An excellent remedy for the pain of 
the bemorrbotds, 


Take of mattic, olzsanum, aloes and myrrh, 
of each a like quantity; powder and mix 
them very well; then lay, or ftrew a fufi- 
cient quantity of this upon a pledget of lint 
Or cotton, moiftened throughly with {pirit 
of wine over a few well-kindled coals, that 
the powder may melt, and be clapt hot to the 
pit of the {tomach, or navel. 


CLU. A medicine for the-pain of the 
— hemorrhoids, 

Take a quart, or at leaft a pint, of new. 
milk, and boil it well for a while; and then 
prefently put it into a 
clofe-ftool in fome open-mouthed vefiel, and 
let the patient fit over the fume of it. 


CLIN. An excellent medicine to appeafe the 
pains of tha hemorrhoid 


Take two frefh eggs, and roaft them pret- 
ty hard, then peel off the thells and mince 
them: to thefe add two pippins, the core 
being firft taken out, that. mutt be roafted to 
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pap; mix thefe, and incorporate them very 
well with the eggs, reducing all to a kind of 
¢ataplafm, which is to be applied very warm, 
if not very hot, to the part affected. 


GLIV. A choice medicine for pains wf the 
hemorrhoids. 


Take half a dram of good flower of brim- 
ftone, and boil it a little in new milk, and 
Jet the patient take fafting in the morning 
both the liquor and the powcr, for many 
days fucceffively. And, if need be, the like 
dofe may be taken between four and five in 
the afternoon. Alfo one may make up the 
like quantity of flores, with a little fine fu- 
gar and gum traganth, into tablets or lozen- 
ges, to be taken inftead of the powder and 
milk. 

I, 


CLV. x experienced liquor to cure the itch 
in the hands or face, without mercury or 


fulpbur. 


Take a handful of the roots of elecampane, 
and as much of fharp-pointed dock; fhred 
them fmall, and boil them in two quarts of 
fpring-water, till the confumption of a pint: 
then ftrain the liquor, and with it let the pa- 
tient wafh his hands, or other. parts affected, 
once (or at moft twice) a day. 


CLVE 4 expersenced magnetical cure of the 
yellow jaundice. 


Take the gall-bladder of a fheep, and near 
the top, without emptying the liquor, make 
a hole, at which put in two or three drops 
of the patient’s warm urine; then tye up the 
upper part of the bladder, and hang it in the 
free air, till it dry up, &c. 


CLVII. 4 homely, but not ineffeffual medi- 
cine for the yelaw jaundice. 


_ Give about half a dram of the white part, 
of hen’s dung, dried and mixed, with a little 
fiicar, in a few fpoonfuls of aie 
CLVIIL. A medicine almoft fpecific for the 
yellow jaundice, | 


Take of clean filings of fteel a fufieient 
quantity, and, to make them grind the berter, 
mix them with fome Joaf-fugag; grind them: 
long with gfeat exactnefs, for in that confifts 
the chief fecret of this medicine, '. Of this 
impalpable powder give about half a dram 
for a dofe (befides the fugar) and, if need 
be, give it twice of thrice a day, in any con- 
venient vehicle, 


CLIX. A Jpecifick remedy fan the yellow 


jauntise. 


Take one part of good faffton dried, e- 
ndugh to be rubb’d A a glafs mortar into 
powder, and incorporate it well with four 


parts of choice turmerick. In the mean time 
take a handful of freth fheeps-dung, and let 
it ftéep in about a quart of ftrong ale ina mo- 
derate heat, ’till the liquor be fully impreg- 
nated with the virtue of the dung, Then itrain 
it lightly through a linnen cloth, into a pint 
of it, or as large a draught within the limit, 
as the patient can well take ; give about half 
a dram of the fore-mention’d mixt powder. 
This do in the morning fafting, and in the 
evening about bed-time, giving alfo another 
dofe the morning after the firft, 


CLX. The great medicine of a famous ems 
pirick for the king*s-evil. . 


Give, for a good while together, a pretty 
ftrong decoction of devil’s-bit, ~ 


CLXI. Yo mitigate pains in the kidneys. 


Take oil of fcorpions, and oil of bees» 
wax, Of each a like quantity; mix them 
well, and with this mixture, moderately 
warm, anoint the pained kidney. 


CLXIE. du effettual remedy for fioppage 
in the kidneys. 


Give in any convenient liquor about a do- 
zen grains of falt of amber fora dofe. 


E, 


CLXIUI. A pleafant medicine to appeafe [cor- 
butic pains in the limbs. 


Take liquid ftyrax; fpread it thin upon 
flink, or fome very fine kids-leather ; and 
keep it upon the part affected till it dry up of 
itfelf, or till the patient has no more need of 
if. 


CLXIV. An experienced, though imple me- 
décine’ for & contracture praduced by keeping 
of limbs too long in an undue pofture. 


Anoint well once or twice a day the part 
affected with dogs-greafe, chaffing it in with 
a warm hand, and Keeping the part warm 
afterwards, 


M. 
CLXY. A 


ood medicine to increafe milk to 


thofe, that sive firck. 


Make pottage with lentils (which many 
diftiigmifh noo ftom vetches) and ler the pa- 
tient ufe freely of it. 


- CLXVI.- Another medicine to increafe milk 


if uur fes. 


Take earth-worms, wafh them well, free~ 
ing them carefully from their excrements, an 
from all adhering earth and filth: then dry 

them 
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thetn fo as they may not ftink, and yet be 
pulverable. Of thefe, reduced to powder, 
give half a dram or two fcruples for a dofe; 
in wine, or any other proper vehicle, 


CLXVIL A remedy, by which many dogs 
bitten by a mad-dog, bave been all of them 
preferved from running mad. 


Take three plants (7. 2. roots and leaves) 
of that herb; which is called rofe-plantane; or 
by fome ftar-plantane; and having chopt it 
{mall with a convenient quantity of butter, 
let the bitten dog take it the firft day ; the 
fecond day give him five plants ordered as 
before, and the next day feven. Lychnis Sa- 
lamantica cluf. 


CLXVIII. 4 good remedy for divers affec- 


tions of the genus nervofum, or nervous fy- 


Stem. 


Take of the frefh roots of the male piony 
one ounce; of the feeds of the fame plant 
two drams, and with a fufficient quantity of 
the fyrup of piony; or fome conferve of the 
like nature, beat them up into an electuary, 
(which is beft done not long before you mean 
to make ufe of it) of which the patient may 
take the quantity of a {mall nutmeg, or more, 
if need be, twice a day, and, if occafion re- 
Guires it, thrice. 


rs 


CLXIX. Moetic pills, that do farce at all 
occafion the pites. 


Take of the Frankfort angelical pills, and 


give of them one fcruple or half a dram, or - 


two fcruples, or more for a dofe, 


CLXX. A medicine for the pain and tumor 
of the piles. 


Take the patient’s own uriné moderately 
warm, attd with rags dipt in it foment fer a 
while the parts affected, and then anoint them 
with unguent populeum. This do, if need be, 
three or four times a day; and if the tumors 
be internal, you may then injec a little of 
the foremetitioned urine. 


CLXXI. & excellent remedy for frorkutic 
: ana other pains in the limbs, . 


Take red and unfophiftical oil of petres 
and anoint therewith from time to time the 


part affected. 


CLXXII. fn eafy, but excellent poultis to 


appeafe pains and achs, eves arthritic or 
. gout pains. ; a 
“Take, onions, and boil or ftew; them in 


water, till they be foft enough tq make a: 


poultis ; then drain away the water, and beat 

them; and having fpread them to a good 

thicknefs upon‘a Jinnen cloth, apply them as 
I 


hot as the patient can well bear; let them 
keep them on all night. 


CLXXIIT. To ftrengthen a part weakened by 
fublaxation, 


Spread emplaftrum divinum upon foft lea- 
ther, and apply it, keeping it on for fome 
time, 


CLXXIV. _ A fomewhai rough emetick, by | 


which the French-pox has been often cured. 


Take good mercury fublimate, amd mithri- 
date, or Venice-treacle, of each one ounce : 
mix them together, and put them into a 
quart of fpring-water ; fet them in dalneo to 
diffolve in a clofe veffel; and of this liquor, 
well-fettlec, let the patient take about half a 
fpoonful, or, if need be, a fpconful, but 
never above a fpoonful and a half, in four 
ounces of fmall ale warm, fafting in the 
rhorning, and once in the afternoon or even- 
ing, the ftomach being empty. Every fe- 
cond day intermit, and give a gentle purge. 


CLXXV. A choice medicine for the palfy, 
Take farfaparilla a pond and half, bark 


of guaiacum, China in chips, of each two 
ounces and a half: boil: all in fix pints of 
water toa confumption of a third part: at 
the end add raifins of the fun ftoned four 
ounces, liquorifh bruifed one dram, fat figs 
number twelve, boil and ftrain it. 
let the difeafed drink warm, as their ordinary 
drink, 
CLXXVI. For a weaknefs in the hands, aris 
fag from the palfy, or an ill-cured rheuma- 
tifm. 


Take the tops of rofensary, and; bruifing 
them a little, make them up into a ball of 
the bignefs of a {mall orange, or a large wal- 
nut with the gréen hufk on, Let the patient 
often roll one of thefe balls between his hands, 
and for divers hours in a day grafp one of 
thern in the hand affected, that it may grow 
hot there, and tranfmit’ its effluvia into the 
part. Continue this courfe as long as the di- 
{temper requires. 


Make a ftrong decoétion. of rofertiary- 
leaves ‘for flowers; if the’ ‘fedfon afford tliérii) 
and Jet the patient hold the part affected for 
a good while at a time in the liquor kept very 
warm. If after feveraf trials this medicine 


prove not effectual enough, take ten drops of 
oif of- worths, -and rhix “with. it well four or 
five dtops‘oh off of turpentine’? aid witht this 
mixture, well warmed, #hdiit the part from 
time to timag, or elfe let,the patient keep the 
part fot a good while together, for mioré than 
once or, twice, if need require, in Warm rain- 
water (to diffolve the fcorburit fales.; 
CLXXVIII. Zo 
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CLXXVII. Zo take off little pimples, or 
grating inequalities within the eye-lids. 


Take 1 f{poonful of eye-bright water, r 
fpoonful of plantane-water, and half a {poon- 
ful of good red-rofe-water ; mix thefe, and 
‘put to them about r5 grains of choice tutty 
finely prepared ; fhake’ them together, and 
then let the powder fall to the bettom, and 
with the clear liquor moiften the eye feveral 
times in a day, if it be found needful. 


CLXXIX. For the pleurify. 


Cut green broom-tops fhort, and fill 
therewith a fkillet or pipkin of a pint and 
a half; then fill it up with ale; boil it foft- 
ly, till it be wafted to 2 or 3 {poonfuls ; it 
will look black like treacle, and be thick. 
When it is enough, and cold, add as much 
mithridate as a nutmeg, and mingle it well, 
and give it the party warm in bed, and let 
him fweat 3 hours or more after it, ‘by add- 
ing fome clothes. If it help not‘at firft, re- 
peat it next day, or the fecond, not to fail. 


CLXXX. An experienced (and by fome good 
authors excellent) medicine for the pleurify. 


Take as many frefh balls of ftone-horfe 
dung, as the horfe in good cafe may difbur- 
then himfelf of at one time; cover thefe, 
whilft they are warm, with good white- 
wine; Jet them ftand a little to act on one 
another, and then prefs out gently, through 
a clean linnen cloth, as much liquor or 
juice, as the mixture will readily afford ; and 
of this (fomewhat warm) give a moderate 
draught from time to time, as need fhall 
require. 


CLXXXI. <A very often experienced medi- 
cine for the fmall-pox (efpecially in children.) 


Take the little balls of frefh fheep’s-dung, 
and having freed them from ftraw and duft, 
and other things foreign to them, put an 
handful of them thus cleanfed into a quart 
of good white-wine, and in a veffel well 
ftopt Jet them infufe in a moderate heat for 
a night, or till the liquor be well impregna- 
ted with the tafte and colour of them. Strain 
this infufion, and give of it warm about a 
fpoonful at a time, once in 2 or 3’ hours, or 
oftener, if need require. N. B. In cafe of 
neceffity, the infufion may be much foaner 
made, by putting into the wine a greater 
proportion of the fheep’s-dung. 


R. , 


CLXXXIL. A fuccefsful remedy for a kind of 
rheumatifm, and a contrafture of the limbs, 
that followed upon it. 


‘Take the inward bark (that which grows 
next the wood) of an elder-ttee, cut or tear 
it into fmall bits, and with them loofely pla- 


ced fill about a third part of a bottle; then 
pour in as much {mall ale or beer, as will Alt 
up the remaining part of the vefiel; ftop it 
well, till the liquor be {trong of the infufion, 
and of this let the patient drink a good 
draught once or twice a day, or, if he can 
well bear it, let him take it as a diet-drink, 


CLXXXIII. Ax approved outward medicine 
to caufe reft without opiates 


Fake of rofe-water 8 ounces, good wine 
4 ounces; fttong vinegar 2 ounces; mix 
thefe well; and having warmed ftupes in 
them, foment therewith the part affected, 
laying them on but moderately warm, but 
taking them off, when they begin to grow 
cold: this fomenting may laft between a 
quarter and half an hour, before the patient. 
fhould compofe himfelf to reft. 


S. 


CLXXXIV. A choice and diverfified medicine 
for the curvy. 


From the frefh gathered tops of fir, a 
little bruifed, abftract fpiric of wine, or at 
leaft good nantes brandy, and with this liquor 
draw a deep tincture from other frefh tops, 
of which tincture reduce fome part into an 
extract, whereof to form pills; keep thefe, 
the tincture and the impregnated liquor a- 

art, to be employed feparately or conjoint- 
Y, as occafion may require, 


CLXXXV. For an excoriation, and for prex 
ternatural tendernefs of any part of the 
Skin. 


Take unguentum diapompholigos, and fpread 
it thinly upon lint, which muft be applied 
to the part affected, and kept on by a ban- 
dage or fome fticking plaifter. 


CLXXXVI. To take off the heat and rough- 
nefs of the fkin, efpecially .on the lips, 


Anoint the part affected with frefh (or 
at leaft not too ftale) cream, 


CLXXXVII. Zo take cut the marks of gun- 
powder fhot into the fein or face, or elfe- 
where, 


Take frefh cow-dung, and having warm- 
ed it a little, apply it as a thin poultis to 
the part affected, renewing it from time to 
time, as occafion‘fhall require. 


CLXXXVII. 1 excellent . medicine to 
— ftrengthen a ‘weak fight, 


Take eye-bright, penny-royal, rue, celan- 
dine, lovage, faxifrage, of each half a hand- 
ful, blew-bottle-flowers, fennel-feeds, parfley- 
feeds, of each half ‘a dram, grains of para- 
dice'x'dram, hyffop, organy, willow-leaves, 
each half an ounce, galingal 3 drams, gin- 
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ger half a dram, cinnamon 1 dram, fugar 
half an ounce. Let them be finely powder- 
ed, and very well mixt together. Take of 
this powder 1 {cruple, or half a dram, every 
day with your dinner. 


CLXXXIX. A difiilled water for ftrength- 
,ening the fight. 


Take rofemary-flowers, fage, betony, rue, 
and fuccory, of each 1 handful; infuie thefe 
in 2 quarts of good fack, diftill them in a 
copper alembick. The dofe is ,a moderate 


fpoonful. 


CXC. A choice medicine, which I have fe- 
veral times ufed for a light firoke or contu- 


fion of the eye. 


Put to 2 ounces of carduus-water, or that 
of betony, 3 or 4 drops of honey; ufe it e- 
very 3 hours. (But have a care not to keep 
it above a day or two, left it grow four.) 
CXCI, 4 much commended powder ta 

ftrengthen the fight. 


Powder of eye-bright 1 ounce, ordinary 
fennel-feed in powder half an ounce, pow- 
der of nutmegs half a quarter of an ouncc, 
double refined fugar 2 ounces. All thefe be- 
ing finely powdered and fifted, are to be 
mixt together, and taken as much as will 
lye on a fhilling at a time, as often as you 
pleafe. The powder is to be taken dry, and 
kept in a box clofe fhut in fome dry place. 
This has done great cures in dimnefs of fight, 
and rheums in the eyes, 


CXCII. To make a drink to be taken like 
tea, for ftrenzthening the fight. 


To a quart of water ready to boil, put 
in half a handful of eye-bright, and then 
Jet the liquor boil for one walin or two, be- 
fore you take it off to drink inftead of tea, 


CXCIIl. 4 rare water to ftrengthen the 


fight. 


Take clary, and diftill it in a cold ftill; 
and of the water let the patient take every 
morning, and if need be, every night going 
to bed, from 2 or 3 fpoonfuls to 6, either 
alone, or fweetened with a little fugar; let 
him alfo, with the fame water unfweetened, 
bath or wafh the parts affected in the morn- 
ing, and at bed-time; and, if need be, once 
or twice more every day. 


CXCIV. An excellent external medicine to 
firengthen the ftomach. 


Take wormwood, mint, and mugwort, 
and by beating them well in a ftone or glafs 
mortar, make a cataplafm, to be applied 
fomewhat warm to the ftomach, and kept 
upon it for a pretty while. 
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CXCV. As often tried réniedy ta ftrengtbeit 
the ftomach, and alfo to take off gripiig 
pains in or near it, (It is good-alfo for cold.) 


Take emplaftrum flomachicum of the London 
difpenfatory, and drop upon it 5 or 6 drops 
of oil of cinnamon, rubbing it well over 
with your finger, and fo apply it to the pa- 
tient’s ftomach ; and after 3 or 4 days, or 
as foon as it grows dry, remove it, and ha- 
ving fcraped the plaifter, and warmed it on 
the wrong fide, let tall fome drops of the 
oil of cinnamon upon it, or more drops of 
the cordial fpirit, and apply it again, 
CXCVI. Au excellent plaifter to flrengtien 
the flomach and cheft, 


Take of cinnamon, nutmegs, cloves, and 
mace, of each a fufficient quantity ; powder 
them well, and ftrew fome of the powder 
all over the.bottom of a deal box of a con- 
venient length and breadth, and fit it with 
a cover to fhut clofe; upon this powder lay 
a piece of clean flannel well dried, and ftrew 
it over thinly with fome of the fame pow- 
der; then lay on another piece of the like 
flannel of the fame dimenfions with the for- 
mer, and upon that likewile, if need be, a 
little more powder. This done, fhut the 
box, till the time of ufe, and then take out 
one of the pieces of flannel, and having 
lightly dufted off the powder, lay it on the 
patient’s breaft, ftomach, and beliy, and let 
it lye on there for fome days. When you 
perceive its virtue begin to languifh, you 
mutt fubftitute for it the other piece of flan- 
nel, and put the firft in the box to receive 
new virtue, and fo proceed alternatively as 
long as you need the medicine, adding now 
and then fome frefh powder, if neceffity re- 
quire, Note, that each piece of flannel ought 
to be long and large enough to cover the 
breaft, and to reach from about the paps 
to the navel, or lower, 


CXCVII. For a recent ftrain, 


Take a pint or more of claret-wine, and 
boil in it fora little while, in a clofe vefiel, 
about a handful of red rofe-leaves, till the 
liquor be {trong of the plant. In this, well 
heated, dip a piece of linnen or flannel, and 
wringing out the moifture, double it, and 
apply it hot to the part affected, ufing a 
fillet, or fome fuch thing tu keep it on. 


CXCVIIl. My lord Bacon’s experienced me- 
dicine for a recent ftrain or bruife, 


Take a good handful of frefh wormwood, 
and boil it in a fufficient quantity of {trong 
ale to the foftneis of a poultis; then take 
it off the fire, and when you apply it, which 
you fhould do whilft it is very hot, put to 
it a fpoonful of good common brandy. 
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CXCIX. 4 chotce plaifter for @ receit 
frirain, 


Take equal parts of the plaifters called 
diapalaa and oxycroceum, and make of them 
a compounded plaifter, to be fpread upon 
thin leather, and applied to the part affected, 
and to be renewed, if need be, twice a day. 


CC. An approved imedicine for a recent firain, 


Apply feafonably a cataplafm made of 
bran boiled in good vinegar, till it be foft 
enough to make a poultis. 


CCI. 4 flight but choice remedy for a re- 


cent firati, 


Take 2 fpoonfuls of vinegar, and beat 
into it very well the white of an egg, and 
Jpreading it upon flax or tow, apply it to, 


and keep it on the part affected, 


1 parable but excellent medicine in 


the fits of the ftone, 


CCT, 


Take fomewhat lefs than a handful of red 
chick-peate, or cicers, and boil them {oft- 
ly in a quart of fpring-water, till the liquor 
be red and well impregnated with the feeds : 
ftrain this decoction, and fweeten it with fy- 
rup of marfh-mallows, out of which all the 
ftronger diureticlis are left, 


CCI, For the ftone. 


Take a quart or half a pint of fimple arf- 
mart-watcr; fweeten it with a little jugar, 
or fome convenient fyrup, and aromatize it 
with a little nutmeg fcraped, and give this 
mixture for 1 dole, 


CCIV. For the ftone and gravel in the reins 
and bladder, 


Take equal weights of common daucus- 
feeds, and of burdock-feed, and having mixt 
thefe together, put one ounce of the mixture 
to a gallon of imall ale, and let the patient 
ufe it as a conftant drink. 


CCV. A good liquor, to ufe as drink in a long 
jit of the flone. 


_ Make poffet-drink of three or four parts at 
moft of milk, and one of white-wine. Into 
two quarts of poffet-drink fcrape or thinly flice 
a nutmeg and a half, or two nutmegs ; add a 
little juice of lemon to your palate, and, if 
you pleafe, fweeten it a little with fyrup of 
marfh-mallows, Take of this drink a pretty 
quantity at a time, and ufe it often ina day, 


CCVI. A good medicine for the ftone. 


Take a pint ora quart of ale, fomewhat 
new, fwecten it with pure honey, and boil it 
to the confumption of about one half, fkim- 
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ming it well from time to time. Then dif- 
folve in it the yolk of a new-laid ege ; and 
let the patient drink a good draught of this 
mixture once or twice a day, until he find 
relief thereby. 


CCVII. 


A choice medicine in an céfual fit 


of the fione, 


Take the decoction made according to the 
London difpenfatory for the fyrup of marfh- 
mallows, with this difference, that to the 
fame quantity of water you muft take buc 
half the quantities of each of the ingredients. 
Let this corrected decoétion be well clarified, 
and let the patient take it warm, fix, eight, 
or ten ounces at a draught, from time to 
time, as need fhall require. 


CCVITI. The flone, and the cure. Taken cut 
of the biftory of Barbadoes, «ritten by Rich, 
Lygon, Gent, p. 118, 119, - 


After the ftoppage of urine more than. 
fourteen days, the following medicine did not 
only break, but brought away all the itones 
and gravel: and about three weeks after, 
the like pains returning, the fame medicinc 
did the like effect within ten hours after the 
taking thereof. 

Take the pizzle of a green turtle (or tor- 
toife) which lives in the fea; dry it with a 
moderate heat; pound it in a mortar to pow- 
der, and take of thisas much, as will lic upon 
a fhilling, in beer, ale, white-wine, or the 
like ; and in a very fhort time it will do the 
cure. Thefe are to be had eatily, both at 
the Caribbee and Lucaick iflands, where 
thefe fifhes abound, 


CCIX. 4 good medicine in pains of the ftone, 
or cholick. 


Take half a pint of good fallet-oil, and as 
much good fack, (or, if that cannot be had, 
good claret-wine ;) fhake them very well toge- 
ther, and give them moderately warm for a 
clyiter. 


CCX. To expel the ftone in a fit. 


Take crab’s-eyes powdered, and diffolve 
a large proportion of them in good white- 
wine-vinegar, and of this drink let the patient 
take from two fpoonfuls to five or fix ata 
time. 


T. 


~CCXI. An almoft fpecific remedy for the 


tooth-ach, 


Into a quart of red-wine (or at leaft of cla- 
ret) putone drachm of allum and another of 
acorns, a drachm and a half of galls, and halt , 
a handful of good dried rofe-leaves. Boil 
this to the confumption of near half, and then 
take it from the fire and ftrain it, and diffolve 
it in a drachm and half of acacia cut into 
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fmall bits; and with this liquor, a little hot, 
you muft wath the part feveral times in a 
day. 


CCK. Ax uncommon, but not unufeful re- 
medy for the tooth-ach. 


Let the patient lie on the ear, that is oppo- 
fitc to the part affected, and into the other 
car drop two or three drops of the frefhly ex- 
preffed juice of rue a little warm, and ftop 
the ear lightly with fine black wooll or 
cotton. 


CCXIN. An odd, but very fuccefsful external 
remedy for the tocth-ach. 


In the declining of the moon in Auguf, 
take the fruit called hipps, w/z. thofe of the 
wild-brier, with all the turzey ftuff, that grows 
upon iz; and lapping it up ina piece of thin 
farcenet, tie it upon the arm, that is on the 
fame fide with the part affected, and kecp it 
on as long as there is need. 


CCXIV. For the tootb-ach. 


Take a handful of red fage, and a hand- 
ful of clary ; fhred them {mall, and beat 
chem; {prinkle them with May-dew ; then 
“rain out the juice, put it in a glafs bottle, 
nad fet it in the fun in a window; and when 
you ufe it, put three drops into a {poon, and 
heat it over a candle blood-warm, and drop 
it ato tre ear, and ler them eat a cruft of 
brea:., wet cither in broth or poffet, and chew 
it upon the teeth, that ach. 


COXV, An approved medicine for an aching 
tooth, that is bellow. 


Take two parts of common pepper ground 
to fine powder, and mix exactly with 1t one 
part of fugar moderately fine over a gentle 
heat ; form thefe into a fimall pill of a fhape 
and bignefs fit for your purpofc ; and when 
your {tuff grows cold, it will harden, and 
may be applied, when you pleaic, to the part 
affected. 


CCXVI. An excellent remedy to faften teeth, 


Take of burnt allum, acorns, of each one 
drachm, galls a drachm and a half, red rofes 
half a handful. Beat all thefe together, and 
make them boil in about a quart of good red 
wine, to the confumption of about a fourth 
part. Then ftrain the decoction, and dif- 
folve in the tranfinitted liquor of good achatia 
cut into very {mall bits half a drachm, With 
this decoction the mouth is to be wafhed {e- 
veral times in a day. 


CCXVII. To faften the teeth, 


Put maftick finely powdered upon the end 
of an handkerchief, rub your teeth therewith 
twice or thrice in a day, and chew mattic often, 


Alfo boil pomegranate-flowers with mint or 
maftic, in red or claret wine; gargle or 
wath your mouth often with it, 


CCXVIII. A medicine prefcribed to a great 
prince, (Charles the Firft) to faften the 


teeth. 


Take a pint of fpring-water, and put to it 
four ounces of brandy ; let the patient wath 
his mouth with the mixture of thefe every 
morning, and twice or thrice a day befides ; 
and let him in the morning row] for a little 
while a bit of roch-alium to and fro in his 
mouth, 


CCXIX. A good aftringent liqucr to faften 
| the teeth. 


To four ounces of claret-wine, or fome 
other convenient menftruum, you may put 
to diffolve about four drachms of terra Japa- 
nica. 


CCXX. An excellent medicine to faften the 


teeth in fcorbutic gums, 


Take of choice bole-armoniac two drachms, 
choice myrrh (not lucid) one drachm, roch- 
alluim crude half a drachm, claret-wine one 
pint ; boil thefe foftly a little while together, 
and let the patient ufe twice, thrice (or, if 
need be, oftner) in a day. 


CCXXL Jo faften teeth made loofe by the 


foursy. 
Anoint the parts affected with oleum 
myrrha made by deliquium, with whites of 
eggs, boiled hard. 


CCXXII. A lotion to faften the teeth, 


In a quart of fpring-water decoct for a 
while one ounce of the beft terra Japanica re- 
duced to. grofs powder; and then having 
filtered the decoétion, keep it clofe ftopt for 
ufe. 


A good aftringent liquor to faften 


CCXXUIYT. 
| loofe teeth. 


In a pint of red wine infufe about half an 
ounce of terra Japanica, until as much as will 
be diffolved be taken up by the liquor. De- 
cant it from the feeces (if there be need) and 
keep it well ftopt for ufe. 


CCXXIV. An ufeful liquor to faften the 
teeth, and prevent the tooth-ach. 


To a pint of fpring-water put half an 
ounce of clean fal armoniac, and with the 
folution of this fale let the patient wafh his 
mouth from time to time, | 
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CCXXV. To make an excellent poultis to ri- 


pen tumors. 


Take eight ounces of (fat) figs, two oun- 
ces of white-lilly-roots, and two ounces of 
bean-flower (or meal:) boil thefe together 
in water, and reduce them to the confiftence 
of a poultis; which is to be fpread to a 
good thicknefs, and laid warm enough upon 
the part, and fhifted as often as it begins to 
crow dry. 


CCXXVI. 1 excellent medicine to relieve 
thofe, that are troubled with tumors in the 
throat, and fome other parts. 


Toa quart of new-milk put a handful of 
mallow-leaves, with as much of the leaves of 
folanum, or nightfhade ; fhred them fmall, 
let them boil, till the herbs be tender, as if 
they were to be eaten, Then put into the 
milk as much crumbs of white-bread, as, be- 
ing ftirred well with the other ingredients, 
will bring all to the confiftence of a poultis. 
This is to be fpread upon a ftay for the throat, 
or fome other thing fit to be applied to any 
other part affected, and is to be laid on as 
hot as the patient can well endure it; and 
when it begins to grow cold, it is to be fuc- 
ceeded by frefh made very hot, and fo long as 
the cafe fhall require. 


CCXXVII. 4 medicine, that lately cured an 
ciftinate tumor of the knee, that had baffled 
fome chirurgeons, 


‘Take a green colewort-leaf with red veins 
or ftreaks, and having cut the ribs flat and 
almoft level to the reft of the leaf, bruife it 
with the haft of a knife, or fome fuch thing; 
apply it to the part affected, renewing it once 
or twice a day. 


CCXXVIII. 4 powerful and experienced topic 
for a fore throat. 


Take two new-laid eggs roafted moderately 
hard, andthe pap of two well roafted pippins ; 
beat them well together, and add to them as 
much curds of poffet made with ale. Having 
incorporated them all very well, apply the 
mixture very warm to the part affected, 
fhifting it, if need be, once in five or fix 
hours. 


CCXXIX, Ax approved remedy for a fore 
| throat. 


Take verjuice of grapes one ounce, good 
honey half an ounce, crude allum about a 
drachm and half, and fea-falt half a drachm ; 
powder the falts finely, and incorporate them 
very well with the liquors into the form of a 
kind of a liniment. In this dip a long feather, 
or a piece of rag tied about the end of a flen- 
der ftick (as of liquorifh,) and with it touch 
the part affected three, four, or five times; 
between each two times gargling with a mix- 
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ture of plantane-water, and fome red rofe- 
water, 


CCXXX. A choice external remedy for a fore 


throat. 


Take millepedes, fow’s or hog’s lice alive, 
and few them up between the foldings of a 
piece of linen, and apply them to the throat 
in the form of a ftay, which is to be kept on 
all night. 


CCXXXI. An eafy, but tried remedy for @ 
fore throat, 


_ Take bay-falt dried, and having pounded 
It, put it into the folds of a rag, in a fuffici- 
ent quantity to make a ftay to be tied about 
the throat, and apply it over night as hot, as 
the patient can conveniently endure it, 


CCXXXII. A choice remedy for a fore throat, 
efpecially if inflamed, 


Take a little handful of the leaves of com- 
mon miallows, and eight or ten good figs ; 
boil thefe about a quarter of an hour in a 
pint of new milk, and let the patient ufe it 
very hot and often. 


CCXXXII. A homely, but experienced me- 
dicine for a fore threat. 


Take about one drachm of album Grecum, 
or white dog’s-turd, burnt toa perfect white- 
nefs, and with about one ounce of honey of 
rofes, or clarified honey, make thereof a lin- 
ctus, to be very flowly let down the throat. 


CCXXXIV. 4 homely, but experienced me- 
dicine for a fore throat. 


Into the leg of a worfted ftocking, that has 
been Jong worn next to the fAcfh, put in a 
fufficient quantity of good fea-falt exaétly 
dried, or elfe decripated ; and this falt being 
put in warm, if not hot, the ftocking is to 
be tied about the patient’s neck, and kept on 
all night, And if by the next day the dif- 
temper be not removed, you may apply frefh 
falt (in the proportion) in the fame ftocking 
as before, the night following. 


CCXXXV. Af tried medicine for a fore 
throat, caufed by acid humours in the internal 
parts of it, 


Take half a handful of the leaves of com- 
mon mallows, and boil them in about a pint 
of new milk near half an hour; then let it 
run through a clean cloth, and let the patient 
ufe it a little warm three or four times a day 
as a gargle ; orelfe let him ule it by holding 
it in his mouth, and letting fome drops flowly 
flide down his throat. 
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CCXXXVI. . Ax often experienced remedy for 
tettars and the itch. 


Take flowers of fulphur finely powdered, 
ginger and burnt allum, each altke, fave that 
of the allum there muft be fomewhat lefs. 
Incorporate thefe with as much frefh butter, 
(without any falt) as will bring them to the 
confiftence of an ointment : with this anoint 
the part affected at bed-time, as hot as the 
patient can well endure it, and let it lay on 
all night; wafh it off in the marning with 
celandine-water well heated ; and whilit you 
continue the ufe of this medicine, take daily 
fome cordial, to keep the noxious humour 
from being driven inwards, This will not 
fail to do the work. 


CCXXXVIL A choice medicine for a thrufb 


in young children, or a fore mouth, 


Take an egg, and put out the meat, then 
fill it with the juice of red fage, and fet it on 
hot embers until ir boil ; then fkimit, whilft 
any fkum doth arife. Then take as much 
allum beaten, as the bignefs of a pea or bean, 
and half a fpoontul of honey, and let this be 
put in the egg, and boil it a little, and fo 
take it off; and when it is cold, rub the 
child’s mouth as oft as you fee caufe, 


CCXXXVUL Ai ahnoft fpecific medicine for 


a tenefmus. 


Mix balfam of fulphur made with oil of 
turpentine, with linieed-oil, or fome other 
convenient oil, till the balfam be thereby fo 
far allayed, that the patient may well endure 
it; and then let him dip his finger in it, and 
make ufe of it as a {mall fuppofitory two or 
tliree times, or if need be, oftner in a day. 


U. 


CCXXXIX. Aun excellent emulfion to be ufed 
in foarpnefs of urine, efpecially caufed by 
bLhiftering plaifters. 


Take mallows two handfuls, gum Arabick 
two drams, brandy-water a jufficient quans 
tity ; boil all to a quart, to which add iweet 
almonds blanched one ounce, of the four 
great cold feeds, of each two drachms. 
Make an emulfion, ftrain, and add two oun- 
ces of fyrup of marfh-mallows, of which 
drink at pleaiure, 


CCXL. A. powerful medicine for floppage of 


urine, 


_ Fry chervil with a fufficient quantity of oil 
of walnuts, and apply a cataplafm made of it 
very hot to the navel (and if need be, to the 
os pubis, or fhare-bone.) 


a 


CCXLI. For a retention of urine, 


_ Take chervil, and with frefh hog’s-lard 
VoL, IV. 


fry it well, and lay it very hot upon the pa- 
tient’s navel, and all the adjacent parts, fhitt- 
ing it, if there be need, once or twice. 


CCXLII. 


not hold their urine. 


Take root of the male piony, yellow am- 
ber, red coral, and choice gum Arabick, of 
each a fufficient quantity: reduce them to 
fine powder, mix them well, and let the pa- 
tient take of this mixture from 10 to 20 grains 
twice a day. . 


CCXLIV. 4 eafy medicine for foarpnefs of 
urine, and for obftruttion of the menfes, and 
their flowing too much, if the diftemper be not 
obftinate. 


Give about half an ounce at a time of the 
newly expreffed juice of ground-ivy in any 
convenient vehicie, 


CCXLIV., Ax cfd lithotomii’s medicine for 
fuppreffion of urine, (g:ven me by himfelf.) 


Give from about fifty grains to one drachm 
for a dole of the pulvis Holand, and if the ne- 
ceffity be very urgent, vou may give from one 
drachm to four {cruples, or a drachm and 
half, not neglecting in the mean while other 
proper remedies, 


CCXLV. For fuppreff:on of urine. 


_ Give about a fpoonful at a time of bruifed 
muttard-feed in any convenient vehicle. 


CCXLVI. A tried medicine for a fupprefion 


of urine, that is not very obftinate, 


Diffolve half an ounce of choice Cattile 
foap, in half a pint of white-wine, or fome 
appropriated liquor; pafsthe folution through 
a woollen filter, that the more greafy parts 
may reft behind, and the liquor pafs more 
clear ; put to this five or fix grains of faffron : 
divide it into two dofes, whereof one is to be 
given fome few hours after the other, if the 
firft do not operate well, 


CCXLVIL A fpeedy remedy fer jiks of ot 


miting. 


Take a large nutmeg, grate off one half 
of it, and toaft the flat fide of the other, un- 
til the oily part begin to ouze or {weat out ; 
then clap it to the pit of the patient’s ftomach 
as hot as he can well endure it, and let him 
keep it on whilff ic continues warm, and 
then, if need be, put on another, 


CCXLVI. To make an aftringent liquor, 
"of great ufe in ulcers and ( fome) wounds, 


Boil-two drachms of choice catechu, or Ja- 
pan earth, in a quart of {pring-water ; pour 
off ‘the clear, and with it by injection, of 
otherwife, drefs the ulcers or wounds. 
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CCXLIX. For outward ulcers. 


Take the green bark of oak, and chop it 
altogether, both infide, and outfide, into ve- 
ry {mall pieces. Upon thefe pour good lime- 
water frefhly made, and let them infufe init, 
till the liquor has acquired a deep tincture. 
With this drefs the ulcer once, and, if need 
require, twice a day. 


CCL. The famous Scotch empirical medicine 
for a fiubborn ulcer, 


Burn to afhes, but not too much, the grofs 
ftalks, on which the red colewort (not cab- 
bage) grows, and with any fit additament, 
make thereof a cataplafm to be applied to 
the ulcer, and fhift it at reafonable diftances 
of time, 


CCLI. A remedy againft the bitings of vi- 


pers, and other venomous creatures. 


As foon as ever one is bitten (for if the 
poifon be diffufed through the mafs of blood, 
the experiment may not fucceed) a hot iron 
may be heldas near the wound, as the patient 
can poffibly endure, till it has, as they jpeak, 
drawn out all the poifon, which will fome- 
times adhere like a yellowifh fpot to the fur- 
face of the iron, , 


CCLIL. A medicine againft voiding of blood 


out of feveral parts, 


Take two drachms of henbane-feed, and 
the like weight of white poppy-feed ; beat 
them up with an ounce of conferve of red 
rofes, ot which give to the quantity of a nut- 
meg or walnut. 

Or, take the expreffed juice of twelve hand- 
fuls of plantane-leaves, and fix ounces of 
frefh comfrey-roots, well beaten together 
with a convenient quantity of fine fugar. 
Thefe two medicines have wonderful effects 
to {top bleeding. 

CCLIV. 4 fimple, but powerful remedy for 
free wounds. 


Take the juice of celandine, and drefs 
with it recent wounds and cuts, inftead of a 
balfam. 


CCLIV. Jo make afmple, but excellent bal- 
fam to fianch the blood of frefo wounds newly 
made, and to heal them fpeedily. 


Take good Venice-turpentine, and in a 
limbeck, or fome other convenient veffel, di- 
full off a good part of it witha very moderate 
fire, till there remains a thick fubftance, yet 
not like colophony, but of a liquid and bal- 
famic confiftence. What you have diftilled 
off fet afide for other ufes, fer the remaining 
fubftance is what we now feek for, and is to 
be applied as a balfam hoth per fe, and with 
pledgets and other helps, 
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CCLV. &: excellent wound-drink. 


Take hart’s-tongue, liver-wort, wood-bu- 
gle, wood-fage, wood-betony, fouthern- 
wood, wormwood, alehoof, buglofs, {cabi- 
ous, ribwort, white-bottles, mugwort, com- 
frey, mint, agrimony, {trawberry and violet- 
leaves, cinquefoil, daify-leaves, roots, and 
flowers, wild honey-fuckles, wild angelica, 
avens, plantane, clowns, wound-wort, haw- 
thorn-buds, oak-buds, and bramble-buds. 

Gather thefe herbs in AZay, or aS many as 
can then be had; the buds in March as foon 
as ever they put forth, before they come to 
leaves ; meafure them, and take equal quan- 
tities of them, and dry them feverally in the 
fhade, and, whenthroughly dried, put them 
up in bags, and fo keep them for ule. . 


How to make the drink. 

Take one gallon of fpring-water, one pot- 
tle of the beft white-wine, add to this two 
good handfuls of all the herbs, mingled well 
together being dried ; but if green, then one 
good handful of each. Boil them in a pipkin 
or iron-pot to the confumption of the half; 
then ftrain it out, and put to the liquor a 
quart of honey, and let it boil again, and 
{kim it, and when it is cold, put it up into 
bottles ftopt very clofe ; then let the patient 
drink thereof morning and evening about a 
quarter of a pint at a time (fome ufe only 
three {poonfuls at a time) fafting after taking 
of it one hour or two, Obferve, the live- 
wort is ever beft to be put in green. If you 
make ufe of this for any fore or ulcer in the 
body, lay any fearcloth or plaifter to it, of 
unguentum apoftol. or minium, or fuch like, 
as they ufe tor wounds in the body, or a 
plaifter of honey and wax. 

This drink is effectual for fores old or new, 
women’s breafts, putrified bones, caufing 
them to fcale ; it is good for any ach in the 
ftomach, for the king’s-evil it hath cured, 
alfo caufed bullets in the flefh to come out, 
having long continued there. Sir Fo. Mince 
was healed by drinking of this, being wound- 
ed through the loins. 


LCLVI. A quick remedy for a final and frefb 


cut, or wound, 


Let the patient fpeedily plunge the hurt 
part into brandy, and keep it there for a 
while, until the pain, which will be excited, 
be extinguifhed, or much abated : or, if the 
part be unfit for this operation, the liquor 
may be applied to it immediately with a fofe 
{fpunge, &e, 


CCLVII. 4 good vebicle for divers remedies, 
and that it is itfelf ufeful againft the jaundice, 
and worms in children, 


The diftilled water of the hutks of walnuts 
is a very good vehicle in divers difeafes, par- 
ticularly in jaundices 5 it is a cordial, and ex- 
ceeding proper to be mixt with juleps in fe- 
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vers, It is alfo an excellent antiverminary, 
or medicine againft the worms, efpecially for 
children. 


CCLVIIT. A powerful medicine for white 
fuors (and the like diftempers.) 


Take a pottle of ale, and fhred into it 
two ounces of white ichthyocolla (ifinglafs,) 
and in a loofely ftopt veffel let the liquor 
fimper, till about half is wafted ; {train the 
re{t, and give of it two or three ounces at a 
time once or twice a day, as need fhall re- 
quire. 


CCLIX. A tried medicine for an ulcus uteri, 


Take of true and choice biturnen Judaicum, 
or afphaltum, and having reduced it to very 
fine powder, let the patient take of it about 
a drachm at a time in any proper vehicle, 
once or twice a day. 


CCLX. Mr excellent water to preferve the 
She. 


To half an ounce of celandine-water, and 
two drachms of fuccory-water, mixt toge- 
ther, put two or three drops of clarified ho- 
ney, and thake them all together, when you 
are toufe them. Ofthis water let fall a drop 
or two into che eye once or twice a day. Ie 
will not keep above three or four days, efpe- 
cially in fummer, and therefore muft be often 
renewed, 


CCLXI. A tried medicine for 4 whitloe, 


Take houfe-nails and beat them, fhells and 
all, in a itone or wooden mortar, fo long, 
till they be reduced to the confiftence of a 
cataplafm ; which apply fomewhat warm to 
the part affected, and keep it on for 16 or 
24, hours, renewing it then, if need be. 


CCLXII. <4 powerful diffoluing ointment 
for warts and divers tumours, 


Take May butter, and having melted it 
in a moderate heat, mix with it very diligent- 
ly, -but by little and little, as much oil of 
tartar per delig. as will give it a fenfible, but 
not a confiderably {trong tafte. 


CCLXIIL A experienced remedy for bloo- 
dy water, 


‘Take waters of the black alder, of mal- 
lows, of each 3 ounces, fyrup of comfrey 
x ounce: mix them, and let the patient take 
4 f{poontuls immediately; and 4 or 5 times 
a day. 


CCLXIV. Yo make a well experimented lime- 
water, 


Take freth quick-lime 2 pounds, on which 
pour 2 gallons of water boiling hot; when 


they have ftood together about 24 hours, 


. pour off the clear, and into 1 gal'oa of this 


_put of annifeeds, liquorifh, and faflatras thin- 
ly fliced, of each 4 ounces. Let them in- 
fufe for 24 or 48 hours in a covered veflel ; 
then take a pourd and a half of Smyrna rai- 
fins (which fome. call great blue currans) 
wafhed and ftamped. Let thefe infufe for a 
few hours, and then pafs the whole mixture 
firtt through a fieve, and then through a 
woollen bag. The dofe is about a quarter 
of a pint warm twice a day, 


CCLXV. dt experienced medicine to corre? 
the peccant humour in the king's-evil, 


Take half an ounce of cuttle-bone dried, 
till it may be finely powdered. Give this to 
the patient for 1 dole. 


CCLXVI. An excellent and often tried chyfer 
in fluxes, efpectally in foarp humours, and 
fome other diftempers of the bowels. 


In a quart of new milk boil! foftly 2 fmall 
fpoonfuls of grofly powdered rice, till it be 
brought to the confiftence of cream, then 
diffolve it in 2 ounces of our fuet of fheep’s- 
kidneys, and having ftrained it to keep back 
the fibres, give it at once for a lavement, 


CCLAVIL 4 cure for fchrophula’s, and the 
king’s evil, 


Take a handful of paronychia folio rutaced, 
called rue whitlow-grafs, and by fome telon- 
wort; boil it every morning in a quart of 
{mall beer, ftrain it, and drink it for your 
ordinary drink, It waftes the peccant hu- 
mour, appeafes the pains, difcuffes the un- 
broken tumours, and heals the broken ones, 


CCLXVIII, Again epilepfies, or the falling- 


ficknefs. 


Take of the powder of the true miffeltoe 
of the oak, as much as will lye upon a [ix- 
pence, early in the morning, in biack-cher- 
ry-water, for jome days near the full moon, 


CCLXIX. A fimple remedy for the frone. 


Take Perficaria, or arfefmart, as much a3 
you pleafe: diftill tt in a common rofe-water- 
ftill, and give fome fpoonfuls of it in or 
before the fits, 


CCLXX. Ax excellent remedy againft fluxes: 


Take unfalted butter, boil it gently, till a 
pretty part be confumed, fkimming it dili- 
gently from time to time, whilft it ftands 
over the fre: of this butter melted give 
now and then a confiderable quantity, as the 
patient is able to bear ir, This medicine 
was yery fuccefsful in Jreland. 
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COLLECTIONS 


| OF 
Safe and Choice REMEDIES, 
| | TAKEN 


From his own Manulcripts, added to the Fourth 
Edition, never printed before. 


CCLXXI. An excellent and often experienced 
medicine for convulfions, efpecially in chil- 
aren, 


AKE a pound of the true fingle 
| piony-roots, fcrape and flice them 

as thin as paper into 3 pints of white- 
wine; infufe it all night om embers in a pip- 
kin clofe covered and pafted up : In the morn- 
ing ftrain it out hard, and put in a quarter 
of an ounce of caltor in fine powder, an ounce 
of the beft fpirit of caftor, 30 grains of the 
mofs of a dead man’s fkull, and 30 grains of 
the fkull itfelf: put all thefe into a ftrong 
glafs, that is very dry, and fhake them half an 
hour with all your-might. It may be given 
in a fit: a fpoonful toa young clhid; toa 
man, or a woman a wine-glafs. I ufually mix 
black-cherry-water with it. 


CCLXXII.. The*pills for the dropfy, that are 
_ much ufed by a perfon efteemed for the cures 
be has done on that difeafe. 


Take gambogia, gum ammoniacum, of each 
a dram and a half, diagridium, and tartar- 
vitriolate a dram, with fyrup of buckthorn, 
make a mafs for pills, Dofe from 15 grains 
to half a dram. 


CCLXXIIL. An eafy, but effectual medicine 
’ for the roughnefs of the lips, and to beal 
_ parts, that have the fearf-fkin worn off. 


‘- Lake’ 2 parts of wax, and one of the 
frefheft butter; melt and incorporate them 
over a gentle fire, and then let the mixture 
drop into fmall cakes upon a glazed tile 
or a plate (whether pewter or filver) dipt in 


water, or elfe upon a piece of wetted white 
paper. 


CCLXXIV. 4 good and tried way to make 
an artificial wine, that is foon drinkable, 
and ferves to keep the body foluble. 


Take a gallon of boiling water, and pour 
it upon 3 pounds of raifins of the fun {toned 
and well bruifed ; by fqueezing and preffing, 
get out the juice as thorowly as you can from 
the fkins, €fc. and having ftrained, put to 
it a pound of brown fugar-candy. 


CCLXXV. A not unpleafant purge for chil- 
dren and delicate perfons, 


In the yolk of an egg diffolve, by rubbing 
them very well in a clean glafs or {tone mor- 
tar, about 6 grains of choice refin of jalap 
finely powdered, and, when the folution is 
made, incorporate with it little by little 2 
or 3 ounces of fuccory, or fome other con-. 
venient water, which by this operation will 
be turned white, and make a kind of emul- 
fion, which you muft fweeten at pleafure, ei- 
ther with fine fugar, or fome laxative fyrup, 
and give it ina morning faiting, Cum cufto- 


dia. 


CCLXXVI. Ax ingenious chymift’s arcana 
for the frone. 


Take borax finely powdered, and make 
it up with fome choice turpentine into pills, 
whereof 1 dofe ought to contain from a 
fcruple to 2 fcruples ; wafh thefe down with 
fome few fpoonfuls of the tincture of /guum 
nepbriticum made in water, or of cocheneal, 
or, if the cafe be urgent, you may give from 
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206 to 30 grains of the borax, and about a 
sth part of myrrh; diffolve in a couple of 
fpoontuls of the tincture of Lignum nepbriti- 
cuin. 


CCLXXVII. 4x uncommon, bunt tried ntedi- 
cine to make a quick exfoliation of a carious 
bone. 


Take the thigh bone of a hanged perfon, 
(if ic can be had of fuch a body, elie ano- 
ther may be fubftituted) and having burnt 
it to blacknefs, but not calcined it, . reduce 
it to fine powder, which is to be carefully 
{trewed all over the part to be exfoliated, af- 
ter fome drops of chymical oleum fabine have 
‘been employed to wet and foften the part, 
and make the powder ftick well; this done, 
drefs it up S..A. and it will feldom require 
a third, if it do a fecond application. 


CCLXXVIU. An experienced medicine for 
maanefs (mania) not very obftinate. 


Take 2 ounces of the berries of box, and 
infufe them warm in a clofe veffel in a quart 
of claret, or red-wine for 48 hours; then de- 
cant the liquor, and put to it an equal quan- 
tity of the diftilled water of vervain, and of 
this mixture let the patient take 6 or 8 oun- 
ces ata time, and compofe himfelf to fweat 
and reft after it. This muft be daily done 
for a pretty while together, if need requires, 


CCLXXIX. To prevent a gaugreen upon a 
great. pain, and to firengthen the part. 


Take of melilot-platfter, and diapalma 
equal parts, and having melted and well in- 
corporated them together, make thereof a 
thin plaifter ; which being prickt full of holes, 
is to be laid upon the inflamed .or bruifed 
part, firft lightly fcarified. 


CCLXXX. 4 excellent plaifter to difcufs 
tumours, (even {cropbulous) that may be re- 
folved, and ripening thofe, that it cannot dif- 
Sipate. 


Incorporate exactly with the emplaftrum de 
fapone about a fourth part of balfamum ful- 
phuris terebinthinati, and ufe it as a plaifter 
for the above-mentioned purpofes. N. B, 
In want of this, you may employ diachylon 
cum gummis, renewing it once in 2 or 3 days. 


CCLXXXI. 4 parable medicine to drive a- 
way gravel and {mall ftones. 


Take the thick fkin, that is found in the 
gizzard of a cock or hen, (but not a capon) 
and having warily dried it, till it be grown 
pulverable ; give from a fcruple to 2 {cruples 
of it, in-a draught of any convenient vehi- 
cle, 


Vou. IV. 


CCLXXXIT. A excellent remedy for whit- 
loes on the fingers, 


Take a reddifh, or at leaft a blackith fnail, 
of that fort, that has no houfe or fhell, and 
having beaten it in a mortar, that is no me- 
talline, to the confiftence of a poultis, apply 
It to the part affected, renewing it, if need 
be, once or twice, after it has been kept on 
for fome hours, 


CCLXXXIN. Yo make one fpit out rheum, 
that fwells the gums, and therewith caufeth 
the tooth-ach, 


Diffolve a fpoonful of good muftard in a- 
bout a pint of French wine (claret or white,) 
and having warmed it a little, let the pati- 
ent from time to time wath his mouth with 
it, and hold it therein for a pretty while to- 
gether. 


CCLAXXIV. To give eafe in the fit of the 


gout, 


Take 3-parts of oil of turpentine, and 1 
of chymical oil of fpike; fhake them well 
togethers with this mixture anoint the parts 
hghtly, 


CCLXXXV. At excellent eye-water to pres 
ferve from rheums, efpecially foarp ones. 


Take 2 parts of celandine, and r of eye- 
bright, and diftill thence (N. B. ) in balneo, 
a water or liquor, which you muft put upon 
exquifitively pulverized lapis calaminaris, and 
Jet them digeft together in an exaétly clofed 
veffel for fome weeks, adding, before you 
ufe it, a third part of brandy, afterwards con« 
tinue upon the powder as long as you-em- 
ploy the liquor. 


CCLXXXVI. To make an excellent and often 


tried medicine for the ftone, whether of the 
kidneys or bladders, 


Take of pure white-wine, or rhenifh-wine, 


‘and of fennel-water, each one pint: into this 


mixture put half an ounce of wood-lice, alive 
and well cleanfed, of a middling fize, and 
one lemon fliced ; let them infufe in a veffel 
well ftopt, for three, four or five days, and 
then let the patient take about four ounces 
at a time twice a day. 


CCLXXXVII. An almof fpecific remdy for 
the thrufb in children. 


Take houfleek frefhly gathered, cruth it 
well between two plates, or otherwife, till 
you have fqueezed out the juice, mix this 
with live honey, enough to make it fome- 
what f{weet, and then put to it as much finely 
powdered roch-allom, as will give ita little 
tartnefs; put fome of this mixture with a 
quill, or a feather, down the patient’s throat, 
as far as conveniently may be; if there be 
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need, the part affected may be touched once 
more within an hour after. 


CCLXXXVIIL. For the yellow-jaundice. 


Take rhubarb two drams, faffron, mace, 
of each a dram, hemp-feed one handful ; 
bruife them, and put therein a quart of white- 
wine, and fet it in a gentle heat to extract ; 
then take mornings and evenings in an empty 
ftomach, about a quarter of a pint; and when 
all is fpent, pour on fome more wine upon 
the ingredients, adding a little frefh rhubarb 
and faffron, and ufe it as before. 


CCLXXXIX. An almoft fpecific medicine 
for agues. 


Take refin of fcammony twelve grains, 
diaphoretic antimony, and cryftals of tartar, 
of each eight grains; mix thefe carefully, 
and give them for one dofe, an hour before 
the fit comes, 


CCXC. To make anepbritic tinéture, often 
_ found to relieve in the ftone. 


Take oyfter-fhells, and calcine them, rtill 
they be very white; of thefe take two parts, 
and one of rhenifh-wine-tartar ; pulverife 
thefe apart very well, and then mix them 
diligently ; pour on the mixture a little fair 
water, and let the ingredients work on each 
other, till the conflict be over; then ftir the 
mixture with a ftick, and pour on fome more 
liquor ; and when the effervefcence ceafes, 
put ona little more, and fo proceed till no 
conflict be made, Evaporate to a kind of 
foft mucilage ; digeft this a while; decant 
the liquor and filter it, and you will have it, 
if it be not too flegmatic, of a fine red co- 
lour. Of this the dofe is from ten or fifteen, 
to thirty drops, or more, in any convenient 
vehicle. ? 


CCXCI, 1 almoft fpecific medicine for ex- 


ulcerations in the kidneys. 


Take jet, and having reduced it to fine 
powder, give of it about half a dram for a 
dofe, in fome good white-wine, in the morn- 
ing fafting, and at bed-time, for fome days 
together. 


CCXCII. An almoft fpecific medicine for the 
jaundice. 


With fall ale, or at leaft not very ftrong, 
draw a deep green tincture from frefh fheep’s- 
dung, and in a {mall draught of this, give 
from half a dram to a dram of a powdered 
mixture, confifting of four parts of turme- 
rick, and one of Englifh faffron, This dofe 
may be given twice, or if need be, thrice a 
day, having a care, that the patient, whom it 
will difpofe to fweat, keep very warm, and 
fo whilft the operation lafts, 


CCXCIN. Au ufeful medicinal aliment for 
them, that are troubled with pains of the 


ftone, 


Let the patient eat five or fix onions roaft- 
ed, and fparingly buttered, either in the 
morning fafting, or at meals, or at other 
times, if the cafe be urgent. [N.B.] The 
diftilled water of onions is likewife of good 
ufe in the fame diftemper. 


CCXCIV. dn experienced ointment for the 
worms in children, 


Take rue, wormwood, and fabine, of each 
a fufficient quantity, and with May, or other 
unfalted butter, or elfe with frefh hogs-lard, 
boil the herbs foftly, till you have brought 
the mixture to be very green; then ftrain it, 
and pot it up for ufe: when you employ it, 
anoint with it firft the pit of the ftomach, and 
part of the cheft a little above it, and then 
after a while rub it pretty well upon, and all 
about the navel, 


CCXCV. often tried cataplafm to break 
a fore breaft, &c. 


To the yolks of four eggs, take four 
ounces of live honey; mix them by grinding 
well together with a about-half a pint of red 
or claret-wine, and apply this mixture as a 
kind of poultis to the part affected. 


CCXCVI. 


Take the foot, that is in a baker’s chim- 
ney, and muftard, and rue, and white-wine 
vinegar, and fallad-oil, and fome white pep- 
per and ginger, and make a poultis of it, 
and lay it to the pulfe of his or her arms, 
and let it lie fora fortnight or three weeks, if - 
you will lay it on juft before the fir come. 


for an ague, 


CCXCVII. A very often experienced medi- 
cine for cankers in the mouth, and elfewbere, 


Take flowers of fulphur one ounce, roch- 
allum, crude and finely pulverifed, half an 
ounce; mix thefe very well together, and 
incorporate them with as much good honey, 
as will ferve to bring the mixture to the con- 
fiftence of a liniment, to be applied from time 
to time to the part affected. 


CCXCVIII. At eafy, but very effettual me- 
dicine to ftop bleeding in wounds, and check 
fome other hemorrhages. 


Strew upon the part the powder of clear 
rofin beaten very {mall 


CCXCIX A very good drink for children, 
whofe fore eyes are fufpetted to be fcropbu- 
lous. 


Take of ground-ivy and arch-angel, (leaves, 
‘flowers 
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flowers and all) of each half an handful; pour 
on them a pint of boiling fpring-water, and 
proceed as in making of coffee ; let the patient 
drink a moderate cup of this two, three, or 
four times a day; but if you would have it 
ftronger, you may put to aquarter of a hand- 
ful of each of thefe, two or three drams of 
pile-wort-roots, which muft be put to infufe 
all night alone in the water, which, being 
thus impregnated, you muft then boil, and 
be ufed as before. 


CCC. For fcrophulous humours of children, 
eyes (and other parts.) 


Take figwort, and put two handfuls of it 
to a pottle of {mall ale; of this give a quarter 


or half a pint at adofe. The operation will 
be promoted by quenching feven or eight 
times in this liquor a gad of fteel about eight 
or ten inches long. 


CCCI. gainft a vertigo. 

Take of cyprus-roots two ounces, of ani- 
feed half an ounce; make of both a very 
fine powder, and take as much as you can 
lay on a fixpence; in a fpoonful of wine, beer 
or ale, when you go to bed. This medicine 
continued for five nights, (befides other pa- 
tients) cured a woman, who for divers years 
was troubled with a vertigo, and had ufed all 
forts of other remedies, prefcribed to her by 
London phyficians, to little or no purpofe. 
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SIMPLE, and eafily prepared : Ufeful in FA MI- 
LIES, and fitted for the Service of CounTRY 


PEOPLE. 


The PREFACE. 


HE hon, Rosert Borie, efq; 
deceafed, hath gratified the whole 
race of mankind by his public la- 

bours. The world may be divided into the 
learned and the unlearned part thereof, The 
former he much obliged by his elaborate dif- 
courfes on feveral fubjects ; the latter, which 
are far more numerous, he hath condefcended 
alfo to oblige, by confulting their health in 
the enfuing receipts. For, whereas the ordi- 
nary and inferior fort of men, either have 
not ability (by reafon of the tenuity of their 
eftates) to reward phyficians, or, by reafon of 
the remotenefs of their habitations, have not 
I 


opportunity to confult them; here they have 
remedies provided to their hands, and almoft 
at their own doors; fome of which the learned 
collector had experience of himfelf ; and o- 
thers were recommended to him by credible 
perfons, who had experienced their benefit in 
themfelves or their friends. 

Anp though thofe ways of probation might 
be fufficient to juftify their publication ; yet 
fuch was the fcrupulous care and zeal of this 
author, that he would not fuffer them to fee 
the light, till they-had been firft perufed by 
fome eminent phyficians of his acquaintance, 
to whom he was pleafed to commit the fu- 
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pervifal of his medicinal receipts, both Gale- 
nical and chymical, 

Tis century bears the name of parable 
receipts 3 becaufe they may be eafily procured 
and prepared by country people, as their re- 
fpective difeafes do require. 

Wuat comes forth in the name of 
Mr. Boye, and is genuinely his, needs no 
farther recommendation. 


His ipfe dixit is fufficient, and fuch are 
thefe preicripts, as being found among his 
many other papers of like import, which in 
time may be publifhed alfo. 

I sHatt therefore only recommend them 
and their fuccefs to the bleffing of GOD, 
the alone giver, preferver, and reftorer of 
health. 


FW, 


COLLE 


O 


A 


C TION 


F 


Choice and Sale REMEDIES. 


The 


I. A good medicine for a newly taken, though 
violent cold. 


Oat about four ounces of {pring- 
water, and, in a convenient veffel, 
_¥4 put to it three leaves of good tuffi- 
lago (colts-foot) and a pugil of maiden-hair, 
and a ftick of liquorifh for bignefs and length 
like the furtheft joint of the little finger : 
make the water warm, and when it is ready 
to boil, put -in the fore-mentioned ingre- 
dients, (the liquorifh being firft fliced and 
minced; ) cover the pot well; let it boil 
tor a few whalms; then take it off the fire, 
and having prefently ftrained it, let the pa- 
tient drink it hot like tea, he being already 
in bed: do this three or four nights confe- 
cutively, or till there be no more need of the 


medicine, ; 


Il. A good water for the eyes, that are foul, 


and pained by fharp humours. 


Take prepared pearl and coral, amd one 
{cruple, aloes cabalina, finely powdered three 
grains, red rofe-water and fuccory-water and 
one ounce; mix them well, and if you would 
have the mixture ftronger, put in a very few 
grains of trochifci albi rafts in very fine pow- 

St: 


III. A good medicine for pain of the teeth, 
that comes from rbeum. 


Of the powder of white -hellebore, put 
into a clean linnen rag, like a nodule, of 
about the bignefs of the largeft fort of peafe, 
or fomewhat greater; and let the patient 
hold it between his teeth, with his head and 
face fomewhat inclined, that the rheum may 
run freely out of his mouth. 
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THIRD VOLUME 


IV. An experienced fternutatcry to clear 
the bead. 


Let the patient fnuff up in the morning 
fafting, a fmall fpoonful, or lefs, of the cla- 


-rified juice of bedera terreftris, i. e. ground- 


ivy, or of beets, fpitting out from time to 
time as much liquor as comes into his mouth, 


V. An often tried remedy for the dyfentery 
and foarp fluxes of the belly, 


Give from fifteen to twenty grains of care- 
fully made mercurius dulcis, incorporated with 
about two ounces of catholicon, or elfe with 
about one fcruple of toafted, or fomewhat 
lefs of untoafted rhubarb. 

See Numb. (1.) 


VI. A good, though uncommon medicine for 
the dropfy. 


Take Virginian fnake-weed a fufficient 


quantity ; and having cut and fliced it very 
{mall, infufe it into a competent quantity of 
good fack, till the liquor be very ftrongly 


impregnated with the plant. OF this infu- 
fion let the patient take three, four or five 
{poonfuls at a time (or more, if the cafe be 
urgent) when the ftomach is empty. 

See Numb. (2.) 


VII. 1 often experienced medicine for blood- 


foot, or inflamed eyes, 


Cut a new-laid egg boiled hard, into twa 
halfs, (without taking out the yolks) and 
apply one of thefe confiderably warm, but 
not too hot, to the part affected, and keep 
it on for fome hours (fix or eight, if it need 
fo long.) Note well; to the fame purpofe 


you 
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you may apply, with good effect, a poultis 
made of a rotten apple, the cold being firft 
quite taken off, 

See Numb. (3.) 


VHT. a excellent remedy for a burn or 
fcald in the eye. 


Take mucilages of quince-feed, flea-wort, 
linfeed and fenugreck-feed, of each one fcru- 
ple; boil it very lightly in four ounces of 
betony-water, filter it, and apply it to the 
part, 


IX. A good and innocent dentrifice. 


Take maftick and dragon’s-blood, of each 
a fufficient quantity ; powder them, and mix 
them together, and let the patient ufe them 
as a dentrifice, 
See Numb, (4.) 


X. To correét the laxity of the gums, and 
faften the teeth, 


To a pint of red or claret-wine take 
about two drams of Japan earth, and having 
diffolved fo much as you can, pour off the 
clear, and let the patient wafh his mouth 
therewith from time to time. 


XI, An uncommon, but effectual fomentation 
for tumors accompanied with foarp bu- 
mours, 


To a gallon of fpring-water put as much 
dried fage, as you judge will afford a decoc- 
tion ftrong enough of the herb: into this, 
when it firft grows hot, caft about two ounces 
or fome drams of Caftile-foap, and let it dif- 
folve there till your decoction be completed : 
with this, and ftupes, foment the part for a 
good while together. 


XU. A rare medicine for hyfterical affections, 
and feveral diftempers of the genus nervo- 
fum. 


Take one ounce, or a fufficient quantity of 
volatile falt of harts-horn, which need not be 
exactly pure, and drop on it as much fpirit 
of tartar, as will ferve to fatiate it, when the 
conflict is quite ceafed. Digeft the mixture 
for a while, that it may acquire a red co- 
Jour, and keep it carefully ftopt for ufe, and 
give four or five drops twice a day in any 
convenient vehicle, 


XII. nu often proved remedy to bring away 
what ts, or foould not be left, in the womb 
of a puerpera, though it were part of a 
dead child, 


With the juice of fheep’s-forrel, and fome 
of the ftrong infufion of the fame herb (un- 
preffed) in water, and a fufficient quantity 
of fugar, make a fyrup; of which let the 
patient take about a fpoonful, (a little more 
or lefs, as need may require, twice or thrice 
a day.) 
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XIV. Af tried medicine to take away corns, 


The parts being made fofe with bathing 
and fcraped, apply to the corn a plaifter 


of fhoe-maker’s wax ; but if the part be very. 


tender, your plaifter may confift of equal 
parts of fhoe-maker’s wax and diapalma mel- 
ted together, and fpread fomewhat thin. 


XV. To make an excellent fyptick powder to 
ftanch blood, 


Take of white fugar-candy, roch-allom 


burnt (but not too much calcined) and: 


white vitriol, and pulverize them exceeding 
well, and mix them diligently, and having 
dipt pledgets of wax or lint, moiftened with 
the white of an’ egg, into this powder, ap- 
ply them to the orifices of the bleeding parts. 
Note well; it will do very well, after the dry 
ingredients are mixed, to grind them with as 
much whites of eggs beaten to water, as will 
make a pafte, which is afterwards to be 
throughly dried in the air, and then again 
reduced to powder. . 

XVI. For a tooth-ach proceeding from de- 
fiuxions or rheum from the gums. 


Diffolve one ounce of choice Japan earth 
in a pint at leaft of good red or claret-wine, 
and let the patient hold it in his mouth often, 
and a good while together. 


XVI. To prevent the fit of an ague, or cure 


that difeafe. 


Take of the fcraping or gratings of the 
root of angelica half a dram, and of the 
flowers of antimony; mix them well, and 
let the patient take them at the ufual times. 

Note here, that the flowers of antimony 
are not to be given inwardly in fubftance, but 
only in infufion’; for in fubftance they will 
hazard life, bringing firft ftrong convulfions, 
and then death. But you may make the me-. 
dicine thus, 

See Numb. (5.) 


XVII. To make an often tried pericarpium 
for agues, efpecially terttans, 


Take a handful and 4a half of freth rue, 


half a handful of frefh fage, a fpoonful of” 


bay-falt, a fpoonful cf good vinegar: beat 
all thefe very well together into an uniform 


mafs ; which divide into two parts, and make: 


thereof two wrift-plaifters to be applied at 
the ufual times before the fit; and to be re- 
newed, if there be occafion, to keep them 
on, till they grow dry and troublefome, 


XIX. For the cholic. 


R. Orange-peels dried, till one may grate 
them to powder; and when they are pulve- 
rized, take about a fpoonful of the powder 
at a time, mixed with a little white fugar to 

fweeten 
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{weeten it, in or before fome fpoonfuls of 
any convenient vehicle, 


XX. An approved remedy for prefent deafne/s. 


Take of the breaft-milk of a woman, that 
has had her firft male-child fome time before, 
and drop three or four drops of it warm, as 
it comes from the nipple, into the part af- 
fected. 


& 


XXI. A choice medicine for burns. 


Take goofe-greafe (which the country- 
people call the leaf of a goofe) and having 
foftly melted, and a little fkimmed it, fqueeze 
into it as much frefhly expreft juice of ground- 
ivy-leaves, as, by continual ftirring, will bring 
it to the confiftence of a green ointment. 
With this anoint the part itlelf affected, and 
afterwards lay on it fine rags well dipt in the 
fame ointment, 


XXII. Au external remedy, almoft fpecific for 
the leprofy. 


Take pomatum one ounce, flower of ful- 
phur one dram, fal prunelle half an ounce ; 
and having mixed them very weli together, 
from time to time anoint the part affected 
therewith, as long there is need. 


XX. For the head ach, 


Take green hemlock, that is tender, and 
put it in your focks, fo that it may lie thinly 
between them and the foles of your feet; 
fhift the herbs once a day. 


XXIV. For the hiccup (even in fevers.) 


Give two or three preferved damfons at a 
time, 


XXV. A fimple remedy for the cholic. 


In a draught of any convenient liquor, 
diffolve about one dram of good falt of tar- 
ter, and let the patient take ic for one dofe. 


XXVI. An experienced medicine to cleanfe 


the womb, 


Take a large white onion, cut it into fmall 
pieces, and boil it in about a pint of water, 
or lefs, as if it were to be dreffed for eating ; 
and of this decoction give feven or eight 
ounces for a dofe, mixed with about half an 
ounce of frefh oil of walnuts, — 


XXVIII. Io appeafe the fits of a furor uterinus, 


Take the feathers of partridges (it mat- 
ters not much from what part of the fowl) 
and burn them for a competent time under 
the patient’s nofe. 


XXVI. A very good fyrup to flrengthen 
the fight. 


Take about a fpoonful of a fyrup made 
of bettony-water and honey, twice, thrice, or 
four times a day. 


XXIX. An eafy prepared, but ufeful drink 
for a beginning feurvy. 


To a quart of fmall-beer (of fix fhillings 
per barrel) or fmall ale, put over-night about 
a handful of fcurvy-grafs-leaves, and let the 
patient drink this liquor at dinner for his or- 
dinary drink for fix or eight weeks together. 


XXX. A parable reinedy for recent buris. 


Apply as fpeedily as you can to the part 
affected, an onion, or more (if the burne 
place be large) beaten to mash. 

NAAI. For the tooth.ach. 

Apply a plaifter of carranna to that part, 
that burns, between the bottom of the ear 
and the temples, on the fame fide, where the 


puliation of the artery is the moft manifeftly 
or ftrongly felt. 


XXXII. An excellent medicine, though not cu- 
rative, for thofe, that are tormented with 
the flone in the bladder. 


Take powder of comfrey-roots an ounce 
and half, marfh-mallow-roots three ounces, 
liquorice-powder two drams, feeds of daucus 
of Creet two drams, feeds of purflane, of 
winter-cherrics, of each half a dram, nur- 
megs two drams, faffron one drain, the tpe- 
cles diamargariton frigid fix drams, fyrup of 
marfh-mallows tour ounces; mix and make 
a fote clectuary, of which let the fick daily 
take the quantity of a walnut. It is proir- 
able again{ft the {tone in the reins and bladder, 
but chicHy againit the latter; as allo againtt 
the ftrangury, dyiuria, Gc. 


XXXL To make a purging eleciuary, efpe- 
| cially for children, 


Take an ounce of choice rhubarb reduced 
to fine powder, and eight ounces of very 
good currans picked, wafhed, and rubbed 
dry; beat thefe together in a glals or marble 
mortar for near two hours, OF this electuary 
let the patient take about the bignefs of a 
fmall or large chefnut in the morning fafting, 
and, if necd be, at bed-time. If the cate 
be very urgent, the medicine may be taken 
thrice in twenty-four hours. 


XXXIV. An excellent remedy for an inflam- 
mation in the eyes. 


Take a pippin (or other apple) cut it into 
two 
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two halfs, take out all the core of each of 
them, fill up the cavities with the tender tops 
of common wormwood, tye the half toge- 
ther, and roaft the apple well; then beat it 
and the herb together to a kind of poultis, 
and apply it warm (but not hot) to the part 
affected, and bind it thereon, letting it lye 
all night, or, if you ufe it in the day-time, 
for fix or eight hours. 


XXXV . An ufeful drink for the king’s evil, 
and fome affections, that bave the like caufe 
to it. 


Take a large handful (or two little phyfi- 
cal handfuls) of the leaves of ground-ivy 
green, or (if the feafon denies you them) 
well dried; wath off the duft with beer, not 
water, and put the herb into a gallon of ale- 
wort; when it Is ripe for drinking, draw it 
out into bottles, and let the patient take a 
draught of it twice or thrice a day, or, if it 
be thought ft, it may be ufed at meals. 

See Numb. (6.) 


XXXVI. An often experienced remedy to ex- 
pel gravel, and provoke fuppreft urine. 


Kill a black cock or hen (rather than one 
of any other colour) take out the thick mem- 
brane or fkin, that lines the gizzard or fto- 
mach; and having wiped it clean, dry it 
cautioufly, fo as it may be beaten to powder. 
With this mix an equal part, or half fo much 
of choice red coral calcined: of this mixture, 
give from twenty or thirty grains, to forty 
or fifty grains. — 

See Numb. (7.) 
XXXVI. 40 approved remedy for the 
king? s-evil, 


Set a quart of new-milk on the fire, till it ’ 


juft boils up; then take it off, and put into 
it two fpoonfuls of the beft honey, and ftir 
it till ic be diffolved ; and then fet it on the 
fire again, and let it boil two or three walms: 
then divide it into four parts, and drink one 
part warm, early in the morning, another 
about ten of the clock, another about four 
in the afternoon, and the laft a little before 
bed-time. Do this daily for two or three 
months, except you purge, which muft be 
once a week, taking, (if a grown man) three 
quarters of an ounce of caryocoftinum difiol- 
ved in poffet-drink : drefs the fores, if they 
run, with any drawing fear-cloth, ora plai- 
fter of Burgundy-pitch. The medicine, 
though not very promifing, is very famous 
by the many cures done with it by a cha- 
ritable lady, of whofe ingenious chaplain I 
procured this, 


XXXVIII. A good compofition to ftop a hol- 
low tooth, and-appeafe the pain. 


Take two parts of fine fugar (that of Lif- . 


bon does beft) and one part of black round 
pepper, both finely powdered and mixed ; 


put them into a filver fpoon over two or three 
well-kindled coals ; and when the fugar be. 
gins to melt, take off the {poon ; and whilft 
the mixture is yet foft, form it into little 


Grains for fize and fhape fuited to the part 
affected. 


XXXIX. A plaifter preferred by an antient 
‘phyfician, that often tried it, to the common 
foap-plaifter. | 7 


Mix about a dram of Catftile-foap with one 
ounce of diachylum, and make thereof a 
thin plaifter to be worn upon the part affec- 
ted. 


XL. As excellent medicine to be ufed topically 
in gleetings. 


Take four ounces of fpring-water [or plan- 
tane-water] and diffolve in it about one fcru- 
ple of the fympathetic powder, or fo much 


as will give it a fenfible, yet but faint Vis 


triol-like tafte: and of this mixture inject as 
much as is ufual of a fmall fyringe every 
morning and evening, as long as need re- 
quire, directing the patient to retain the in- 
jected liquor as long as conveniently he can. - 


XLL An approved medicine in the biting of 


@ viper. 


Take of white hore-hound, and apply the 
plant well beaten into the form of a poultis 
to the part affected, and give the patient a 
{poonful or two of the juice of the fame herb 
. drink: it is alfo very good for the jaun- 

ice, 


XL. An almoft fpecific medicine for the 
Jupprefiion of urine. 


Take of fechas citrina (in Englifh, Freneh 
lavender) and infufe in a good heat two 
handfuls of the flowers in a pint of good 
brandy (not re¢tified fpirit of wine) and of 
this infufion, give about a fmall wine-glafs 
full at a time (diluted, if there be great need, 
with a fufficient quantity of fome appropriated 
liquor.) 


XLT. For an ague, often tried, 


Boil yarrow (millefolium) in new-milk, till 
it be tender enough to have a cataplafm made 
of it. Apply this to the patient’s wrifts, juft 
when the cold fit is coming on, and let it lie 
on the parts till the fit be gone; and if an- 
other fit comes, ufe frefh cataplafms as be- 
fore, 


XLIV. An ufeful plaifter for thofe that are 
troubled with vapours of the fpleen, and 
foortnefs of breath, when it is a nervous af- 
fection. ae 


Take two parts of ftrained galbanum,: 


and one part of affa foetida, and make thereof, 
according to art, a plaifter of about the big- 
nefs 
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nefs of the palm of one’s hand, taking care to 
leave a broad edge quite round, to prevent 
its fticking to one’s linen, and putting a 
pretty large piece of cotton in the middle, 
ghat the gums may not touch the navel, to 
which the plaifter is to be applied. 


XLV. A flight, but excellent medicine to 
take off fits of the bead-ach, 


Take about a handful of frefh rofemary, 
and boil it for a pretty while in a quart of 
common water; then almoft fill it with a 
pint-pot (or rather a mug ;) let the patient 
cover his head and face with a napkin, fo 
that he may receive the fteam as hot as he 
can well bear, and keep the veffel there as 
long as he finds the fteam ftrong enough. 


XLVI. Ax eafy and dry medicine for the 


itch, premiffis univerfalibus. 


Boil four ounces of clean quickfilver in 
about a gallon and half of fpring-water, and 
let the patient take of this between a quarter 
and halfa pint at atime, aromatizing it, if 
he pleafes, with a little lemon-peel. 


XLVII. An eafy medicine to purify and 
fweeten the blood. 


Take the minera of Hungaria, or other 
choice antimony, and having ground it to 
very fine powder, without fuffering it to 
touch any metal, give of this dry alcohole 
from ten grains to a drachm, giving it once 
a day, and (unlefs fome particular reafon 
diffuade that time) let it be at dinner, that 
it may mingle with the patient’s meat in his 
ftomach, 


XLVI. A cheap, but excellent medicine for 
ulcers. 


Fake one drachm, at leaft, of corrofive 
fublimate finely powdered ; diffolve it in a 
quart of fair water, and let it lie there, if you 
have leifure, four or five days (in a light di- 
geftion) that it may be throughly diffolved. 
Then drop in it as much fpirit of fal armo- 
niac, or as much oil of tartar per deliquium, 
as will precipitate it all: then filter it care- 
fully, and keep it ftopt for ufe, which is to 
imbibe doffils or pledgets with it, and apply 
them to the ulcer twice or thrice a day. 


XLIX. 41 eafy and innocent medicine for 
coftivenefs. 


Boil in as much broth as will ferve to filla 
large porringer, about half a handful of the 
leaves of common mallows chopped ; and of 
this broth (being ftrained) let the patient 
make the firft part of his meal, 

See Numb. 8. 


L. For the aching of a hollow tooth. 


Take oil of wax, and with it moiften well 


a little cotton, and thruft it up into the hol- 
low tooth, letting it lie there, until the pain 
be fufficiently affwaged. 


I.E. An often tricd medicine for the bloody- 


flux, being good alfo for pleurifies. 


Give the weight of an efcu d’or (or near 
one drachm) of the feed of fopbia chirurgo- 
rum, in Englifh, flax weed, in two or three 
fpoonfuls of any convenient vehicle, once or 
twice a day. 


LII. he cinnamon-drink, good in gripes and 


fluxes, &c. 


Take two ounces of calcined harts-horn, 
powder it, and boil it in three pints of fpring- 
water till a pint be wafted ; then take it off 
the fire, and infufe in it an ounce and half of 
good cinnamon, fetting it upon embers in a 
covered veffel for about an hour, Then 
fweeten it with fugar to your palate, and 
drink about a quarter of a pint ata time. If 
taken for prevention only, a fourth part of 
the cinnamon will ferve the turn. 


See Numb. (¢.) 


LIV. Aa eafy, but ufeful remedy for rednefs 
of the eyes. 


Take a blanched almond, and about three 
grains of camphire, and, in a glais or marble 
mortar, incorporate them by wary grinding ; 
and then add to them little by little two or 
three ounces of red rofe-water, ftill grinding 
them, till the whole be brought to a kind 
of emulfion. Drop a little of this into the 
part affected. 

See Numb, (10.) 


LIV. 4 moft excellent balfam for any green 


wound of what nature foever, 


Oil of St. Fobn’s-wort, and Venice-turpen- 
tine, of each a like quantity ; fet them over 
the fire in a gentle heat, half an hour or lefs, 
that they may incorporate. Then put them 
up, and keep it for ufe, as one of the beft of 
balfams. 


LV. 4 good medicine for the fuppreffion of 


the menfes. 


Give for three mornings together, about 
the expected time of the monthly evacuation, 
a drachm, or drachm and half, or therea- 
bouts, of the galls and livers of eels dried and 
made into powder. 

LVI. An experienced remedy to prevent apo- 
plettic fits. 


Make at the croffing of the futures an iffue 


with diapalma and oil of vitriol, and keep it 
open the ordinary way. 


LVII. Zo 
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LVII. Zo dry up, or correé the humour, that 
makes {cropbulous ulcers, 


Take of the bone of the cuttlefifh, and 
having reduced it to an impalpable powder, 
give about one drachm of it at a time in any 
convenient vehicle. 


LVI. & effettual medicine for a recent 


train. 


Take a handful of wormwood-leaves, and 
boil them in ftrong ale, till the confumption 
of about a third, that you may reduce them 
to the form of a cataplafm, which, when you 
take from the fire, you muft ftrengthen by 
putting into it two, or at moft three of bran- 
dy, and apply it warm, renewing it, if need 
be, in 24 hours at leaft. 


See Numb. (11.) 


LIX. For a flight inflammation of the eyes, 
as alfo a bordeum growing on the eye-lid, 


Take freth houfleek ; and having pounded 
it very well to a kind of cataplafm, cover as 
much as is needful of it, for example-fake, 
to the thicknefs of an half-crown, or a crown- 
piece, in the fold of a rag or linen-cloth, 
that may be fo applied, that the cataplafm 
may reach the eye, and the reft of the cloth 
be faftened about the patient’s head, Let 
the medicine lie on all night, and be taken off 
the next morning. Repeat this application 
two or three times, in cafe there be need. 


4 


LX. For moft afthmatic diftempers. 


Take of the roots of elecampane, thinly 
fliced, one ounce, of the leaves of ground-ivy 
a good handful. Boil thefe in three pints of 
{pring-water to a quart ; then ftrain the de- 
coction, fweeten it with a little live honey, 
and let the patient take it five, fix, or feven 
fpoonfuls at a time. (Note well, remember 
the efficacy of faffron in the fame difeafe, as 
it is commended by Mr. Ray, in his catalogue 
of plants. ) 

See Numb, (12.) 


LXI. For on ague, 


Take of the bone called platella, of the 
knee of a dead man, and having reduced it 
to fine powder, give of it as much as will 
lie upon a groat or a fix-pence, for one dofe, 
in any proper conferve, or fit vehicle, at a 
convenient time (before the cold fit.) 


LXII. 4 experienced medicine to kill tetters. 


Take of flowers of brimftone, ginger and 
burnt-allum, of each alike; mingle them 
well, and of this mixture incorporate as 
much with new unfalted butter, as is requi- 
fite to bring it to the confiftence of an un- 
guent.. With this anoint the part affected, 
as hot as the patient can well endure it, and 
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and let it ftay on all night, and the next 
morning wath it off with celandine-water. 
But when the patient goes to bed, he is to 
take a dofe of fome alexipharmical medicine, 


as Gafcoign’s powder, treacle, ec. to keep 


the humour from being driven into the mafs of 
blood : he is alfo to bathe the part oftentimes 
in a day with the celandine-water, 


LXII. To make a good powder for a go- 


norrbeéa, 


Take of choice red coral, and of maftick 
equal parts; reduce them feparately to fine 
powder; mingle them very well, and of 
this mixture give about thirty or forty grains 
for one dofe. 


LXIV. A choice medicine for a fight ftroke, 
or bruife of ibe eye. 


Take two fpoonfuls of fennel-water, or of 
betony-water, and drop into it three or four 
drops (or five at moft) of good clarified ho- 
ney: fhake them well together, and ufe 
them twice or thrice a day. But you muft 
have a care to make this mixture frefh once 
in four, or at moft in five days, efpecially in 
fummer ; for if it be longer kept, it will be 
apt to grow four. 


LXV. <n often tried external medicine for an 
eryfipilas. 


Take the blood of a hare (it is beft if 
killed by hunting in March) and if you can 
have it frefh, anoint the part affected with it 3 
otherwife apply on it a linen rag, that has 
(though a good while ago) throughly im- 
bibed the frefh blood of that animal, and 
dried in the air, But if the imbrued linen 
be too hard or ftiff, it muft be foftened with 
a little fair water, and then, the cold taken 
off, applied to, and bound upon the part. 

See Numb. (13.) 


LXVI. 40 empirick’s much boafted remedy 


for the fluor albus, or whites in women. 


Make a ftrong decotion of the herb al- 
chymilla (in Englifh, ladies-mantle) .and let 
the patient drink of it about half a pint every 
morning fafting ; and if the cafe be urgent, 
make an injection of the fame plant, boiled 
until it be very tender, and let the patient 
make ufe of it from time to time. 


See Numb, (14.) 


LXVII. Ax excellent water for ulcers, and 
fores, (tried with great fuccefs.) 


To a quart of {pring-water, take one dram 
of mercury fublimate finely powdered ; and 
when it is quite diffolved, drop into the fo- 
lution, either fpirit of fal armoniac (which is 
beft) or oil of tartar per deliquium, until you 
fee, that no more will maniteftly precipitate. 
This done, filter the mixture through cap- 
paper, and referve the precipitate for other 
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ufes, The liquor, that paffes, you muft keep 
clofe ftopt in a glafs vial ; and when you 
will ufe it, you muft dip linen rags in it, and 
being throughly wetted, apply them to the 
part affected, fingle or double, more or lefs, 
as need requires. ‘This application may be 
renewed twice, or (if the cafe be urgent) 
thrice a day. 


LXVIII. Av experienced medicine for want 
of fleep, proceeding from great heats in the 
head, 


Take the paleft carrots you can get, and 
ferape a fufficient quantity of them to afford 
fcrapings enough to make a cataplafm of 
about two fingers, or two inches broad, and 
of the thicknefs of a half-crown-piece of fil- 
ver, or thereabouts. Let the patient apply 
this in a piece of double linen to his 
throat, fo that it may reach to the jugular 
veffels on each fide, when he goes to bed, 
and let it lie on all night (for it will not eaf- 
ly grow dry;) if the firft application do not 
prevail, it is to be applied the following 
night ; and fo a third and fourth time, if 
need require, 


LXIX. 4 parable medicine, that has cured 
very many, efpecially children, and young 
boys and girls, of convulfive fits. 


Take of the powder (whether made by 
filing, rafping, or otherwife) of the found 
fkull of a dead man, and give of it about as 
much as will lie upon a groat, made up into 
a bolus, with conferve of rofemary-flowers 
(or any other, that is proper) to a young boy 
or girl: butin perfons more aged and ftrong, 
the dofe of the powder muft be augmented to 
dcuble the quantity. The medicine muft be 
given often, if neceffity requires it: if the 
patient be a child, it will be ufeful to apply 
to the throat a kind of necklace, made of the 
roots of vervain cut into beads. 


LXX. eafy and experienced remedy for the 
piles. 


In four ounces of fpring-water diffolve 
about one drachm of falt of tartar, or as much 
as will give the liquor a manifeft, but not 
itrong alcalifate tafte; and apply foft rags 
dipt in lukewarm, or fomewhat more, to the 
part affected, fhifting it from time to time. 


LXXI. A fuccefsful medicine for the fluxes 


of the belly, 


Take rice-meal, and mix with it about a 
fifth part of finely powdered and fifted chalk ; 
boil thefe in water, or, which is better, if it 
agrees with the patient, in milk, and make 
thereof a hafty-pudding, to be moderately 
feafoned with fugar and powdered cinnamon ; 
and let the patient eat it at meals, and, if 
need be, at fome other times. 


LXXH. 


Take the juice of houfleek, and mix it up 
with about equal parts of the thick balm or 
yeaft, that fticks to the barrel, or to the clay, 
that ftops it. Of thefe make a kind of plaif- 
ter, which being kcpt upon the toe for a 
while, and then, if need be, renewed, will 
make the corn very foft, and eafy to be drawn 
out and extirpated. 

See Numb. (15.) 


An often tried remedy fur coras. 


LXXIII. 4 good medicine for burns and fauch- 
ing of blood, 


Diffolve in fpring-water, or, which is bet- 
ter, rain-water, as much fugar as wiil make 
it a {trong folution, and then with a fufficient 
quantity of linfeed-oil, or oil of olives, beat 
up this liquor, until the oil on it be brought 
to the confiftence of an unguent, with which 
anoint the part affected, as timely as you can, 
renewing the application as often as need 
fhall require. 

Sce Numb. (16.) 


LXXIV. An asproved medicine for the bloody- 
flux, being good alfo for pleurifies. 


Give two or three fcruples of hare’s-blood 
beaten to powder for une dofe, to be taken 
in a fpoontul, or two or three of mint-water, 
or any other fit vehicle. 


LXXV. 4 very often ( though homely ) ex- 
perienced remedy, for dyfenterick and other 
fluxes. 


Take the frefh dung of a hog (and, if you 
can, whilft ic is yet warm) and boil in a 
porringer full of new- milk as much of it, as 
may amount to the bignefs of a-walnut ; and 
alfo an equal quantity of fine mutton-fuet 
fliced very thin: when thefe are well incor- 
porated with the milk, ftrain them well 
through a clean linen; and, if there be need, 
fweeten them a little with loaf-fugar. Ler 
the patient take this warm, once or twice a 
day. 
LXXVI. A powerful fivptick to ftanch bloat, 
where it can be applied, 


Take the fine powder of lapis bamatites, 
made by grinding it exactly well, with an e- 
qual or double weight of fal armoniac: and 
of this high-coloured fublimate put a little 
upon the orifices of the veffel, 


~LXXVII. For a flight rednefs of the eyes. 
Take of French barley half an ounce, and 
damafk-rofes half a handful. Boil them but 
very little in a pint of fpring-water, and 
with this moiften the part affected. 
Sce Number. (17.) 
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LXXVUI. 


Take bluifh peafe, or, in want of them, 
white ones, and chew them very well, fo 
as to reduce them to the confiftence of a 
poultis, Lay this warm upon the crown of 
the head. to the breadth and thicknefs of 
a five fhilling-piece of filver, or fomewhat 
larger, fhifting it in the morning, and at 
bed-time. 

See Numb. (18.) 


For the relaxation of the uvula. 


LXXIX. A powerful medicine to ftop fharp 


rheums., 


Take a dram of catechu, or Japan earth, 
and make thereof a decoction in five or fix 
ounces of good white-wine, or elfe of fome 
diftilled water, or other liquor appropriated 
‘to the difeafe. Of this give two or three 
fpoonfuls at night, and in the morning as 
much alfo, if need require. 


LXXX. The Frenchman’s famous eye-water. 


Take two or three ounces of the water of 
fimple pimpernel, diftilled in balneo, and 
put this into a little pot or porringer of rofe- 
copper; then put into it about the bignefs 
of ahazel-nut, ora filbert, of ftrong quick- 
lime: cover the pot, and let the ingredients 
. lie in it, till the liquor hath acquired a bluifh 
colour. Then very warily pour off the clear, 
and add to it as much live honey, as will 
giye a little, or but little tafte: ufe it after 
the wonted manner of fuch waters; and if 
you find it too ftrong, dilute it a little with 
water of the fame plant, or good {pring-wa- 
ter, which, for need, may be ufed from firft 
to Jaft, inftead of the water of pimpernel. 

See Numb. (19.} 


LXXXI. Lye-water. 


Take red rofe-water, plantane-water, of 
each an ounce; tufta prepared, half a fcru- 
ple; Japis lazuli prepared fix grains, red coral 
prepared five grains; mix, and make a co/- 
lyrium, or eye-water 

This dropped into the eyes, being firft 
well fhaken, cures inflammations of the eyes, 
provided there be no great foulnefs, nor 
icrophulous difpofition in the patient. It takes 
off the rednef§ of the eye-lids; if, with a 
fpunge dipt in it, the eye-lids be often wetted 
it takes off films very well. 


LXXXII. A fafe and ufeful medicine to pre- 
vent drynefs, and fome other difaffettions of 
the eyes. | : 


Take of choice virgin-honey two fpoon- 
fuls, of fuccory-water, or the diftilled water, 
of each four fpoonfuls; mix them, and in 
a very clean vefiel over a very gentle fire, let 
them evaporate (taking off from time to 
time any fcum, that may arife) till the mrx- 
ture be brought to the confiftence of a fyrup 


(or of honey) keep this in a glafs ciofe 
topped, and make ufe of it, by letting fall 
a drop or two, or at moft three of it, ata 
time, into the eye. 

See Numb. (20.) 


LXXXIII. The medicine of a famous enpi- 
rick for the ftoite.. 


Take amber (clear or yellow) fea-horfe 
pizzle, and nitre, of each a like quantity; 
(note well, in cafe of ulcerated kindeys, put 
half the quantity of the amber) and an.eighth 
part of the nitre (of natural balfam.) Pul- 
verize each apart, and make them up into 
pills with chios, (or at leaft clean Strasburg 
turpentine) take five, fix or feven pills (of 
about ten to an ounce) morning and even- 
in | 


" See Numb. (21.) 


LXXXIV. An excellent medicine for fits of 
the mother. 


Take fagapenum diffolved in vinegar of 
fquills, ftrained through a fieve, and again 
infpiffated or thickened, ammoniacum in like 
manner prepared, fteel prepared, myrrh, /.e- 
cula of briony, of each half a dram, Englifh 
faffron, caftoreum, of each a feruple, borax. 
two fcruples, fyrup of fiechas a fufficient 
quantity ; mix, and make pills of a conve- 
nient bignefs to be fwallowed; of which 
take three morning and night, with care. 


LXXXV. A choice medicine for the cholic. 


Take clean white chalk, and having dri- 
ed it with a gentle heat, reduice it to fine 
powder; wet this powder with the exprefied 


juice of camomile, and let it dry in the air, 


without the heat either of the fire or of the 
fun, This done, wet it again with new juice 
of camomile, and dry it the fecond time as 
before. Wet and dry it again the third time, 
and, if you pleafe, the fourth time; and 
then reduce the dry mafs to fine powder again. 
Of this powder let the patient take -at a 
time as much, as will lie upon a groat or 
fix-pence, in fome fpoonfuls of wine, or o- 
ther proper vehicle. 2 


LXXXVI. Zroches of vipers fuccefsfully us 
fed to cleanfe the blood, and to ftrengthen 
weak patients, 


Take of vipers reduced to fine - powder 
one ounce, diaphoretick antimony half an 
ounce, clear yellow amber two drams, of 
ftarch as much as of all the reft, and of fu- 
gar as much as of ftarch; make them to 
a fine pafte with fpirit of wine, and then 
make them intq {mall cakes, whereof. one 
may ferve for a dofe. 


LXXXVII. & approved medicine for fcor- 
butick gums, and to faften the teeth. 


Take of white-wine a pint, of allum half 
an 
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an ounce, of juniper-berries, and of red fage 
ana one ounce: boil thefe together, till a 
quarter of the liquor be wafted; then put 
into the remaining part four ounces of ho- 
ney, and let it boil till the fcum be all ri- 
fen; then filter it, and put into it one dram 
of balfamum vite. 
See Numb. (22.) 


Zt caution about the vitriolate 
eye-water. 


LXXXVIT. 


Take four grains of Roman vitriol, not 
more, to four ounces of diftilled water, either 
of rofes, fuccory, fennel, &e. 


LXXXIX. 4 good medicine for a light 
Stroke, or contufion of the eye. 


Take half an ounce of celandine-water, 
and fhake well into it three or four drops 
of clarified honey, and let fall of this into 
the eye a drop or two, twice or thrice a day. 


XC. An excellent medicine fora ftroke or 
bruife in the eye. 


Take of betony-water, and hyfop-water, 
of each one ounce, and in their mixture 
ftir fome blades of faffron, till the liquor 
be pretty well coloured, and no more. And 
laftly, add to it four or five drops of clart- 
fied honey, 

See Numb. (23.) 


XCI. An excellent remedy to take off films, 


and fuch like things from the eyes. 


Take choice bole-armoniac, and reduce 
it to very fine powder, blow this gently 
into the eye, once, or at moft, twice a day. 
But if the patient be fubject to, or fearful 
of any fwelling, heat, or difaffection in the 
eye-lids, incorporate the powder with a lit- 
tle clarified honey. 

See Numb. (24.) 


XCII. Zo ftrengthen weak eyes fubjett to 


rbeums. 


Take lapis calaminaris four ounces, rofe- 
water a pint; fhake them well together 
two days. Then let it fettle; pour off this 
water into a little vial, and drop of it in 
weak eyes, two or three times a day, &e. 


XCII. A plaifter to ftrengihen the eyes, and 
ftop defluxions on them, 


- ‘Take of frankincenfe two drams, oliba- 
num and mattick, ané half a dram; mix 
thefe well, and reduce them into fine pow- 
der; of which a convenient quantity is to 
be melted and fpread upon black ribbon, or 
fome fuch thing, with a hot knife or fpatula, 
and fo prefently applied to the temples, 


XCIV. a experienced remedy for fharp and 


bot humours in the eyes. 


Into a quart of new milk, already boiling, 
put about two handfuls, or lefs, of green 
houfleek, frefhly gathered, and chopt {mall, 
and let the milk boil on, till it will yield 
no more curd. Then ftrain the green poflet- 
drink, and let the patient take every day 
once or twice a pint (or as near that quanti- 
ty as he can reach to) fweetened a little, if 
need be, with fine fugar. The drink may 
be beft taken cold. 


XCV. An excellent fumigation for pains in 
the eyes, and over-great drynefs of them, and 
when one fears the beginning of a cataraéf. 


Take of fennel, hyfop, betony, celandine, 
carduus, of each half a handful, or a hand- 
ful; of the feeds of linfeed, quinces, fenu- 
greek, flea-wort, of each haif a dram, of 
French barley one ounce: boil thefe in two 
quarts of fair water, and half a pint of white- 
wine: let the patient hold his head over the 
fumes for about a quarter of an hour every 
morning, 


XCVIL For fore eyes. 


Take crumbs of white-bread, half an 
ounce, coral and pearl prepared, tutia, white 
fugar-candy, of each half a dram; powder 
of red rofes a dram and a half, flower of 
St. Fobn’s-wort one dram; and witha fuf- 
ficient quantity of milk make a cataplafm 
or poultis, which fpread upon linnen-cloth, 
and bind it over the eye. 


XCVII. For heavinefs, and pain in the eyes. 


Take flowers of melilot, of elder, and of 
marigolds, of each a fimall handful, linfeed, 
feeds of fenugreek, flea-wort, cummin and 
quinces, of each half a fcruple, French bar- 
ley half an ounce, damafk rofes half an 
ounce, fpring-water a pint and a half; mix 


-and make a decoétion, with which foment 


the forehead, temples and eye-brows, being 
fufficiently warm; 


XCVIII. For a dry inflammation. 


Take of betony, hyfop, rue, wormwood, 
vervain, as alfo of fage-flowers, and rofe- 
mary-flowers, of each of all thefe half a 
handful. (To which may be ufetully added, 
cummin-feeds, fennel-feeds, and carduus- 
feeds, of each a quarter of an ounce ;) boil 
thefe a little in two or three quarts of fair 
water, and then let the patient hold his head 
for about a quarter of an hour over the fteam of 
this decoction, making ufe of a napkin, to 
keep the fmoak from diffipating, and direct 
it to the eyes. A while after he may put 
into them, if it be thought fit, a little 
clarified honey, 
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Several neceflary Notes explicating, illuftrating, or enlarging fome 
of the HEaDs in the PRECEEDING VOLUME, 


Numb. (1.) For the bloody-flux, or other fluxes. 
See Page 504. 


TT AKE Japan earth, powder of rhu- 
barb, each equal parts; of which 
give half a dram at a time every 
morning fafting. 


Numb, (2.) A good medicine for the drop- 
fy. See p 504. 


Note, an infufion of mechoacan in white- 
wine (an ounce and a half thin fliced to a 
pint) being infufed twenty-four hours, and 
drank of every morning for fome days, 1s a 
moft admirable thing, and if a little muft- 
ard-feed be infufed in it, it will be fo much 
the better. 


A medicine for blood-foot or 
See p 504. 


There is no better remedy for inflamed 
eyes, than to wafh them every day feveral 
times with this, Take frogs-fpawn-water 
a pint, falt of tartar a dram; mix and dif- 
folve, and wafh therewith, 


Numb. (3.) 
_ gnflamed eyes. 


Numb. (4.) A good and innocent dentrifice, 
See p 505. 

But that, which exceeds all, is a fine pow- 
der of red coral, with which you may rub 
them two or three times a day, and then 
wath them with water, in which fal prunelle 
is diffolved. 


Numb. (5.) Zo prevent or cure an ague, 
See p 505. 


Take gratings of angelica-root, flowers 
of antimony, of each half a dram, choice 
canary three ounces; infufe in a cold place 
for one or two days, and pour off the clear 
for two dofes: it is a fingular good vomit 
for the cure of agues of all forts, being gi- 
ven in the morning fafting, four or fix hours 
before the coming of the fit; and if it be 
not a quotidian ague, then on the intermit- 


ting day. 


Numb. (6.) 4 ufeful drink for the king’s- 
evil, See p 507. 


There is no better thing in the world for 
the king’s evil, than to give daily fome 
fpoonfuls of this following liquor. Take 
white-wine a quart, juice of pellitory of the 
wal! a pint, {pirit of wine half-a pint, /a/ 
prunelle an ounce; mix and diffolve, then 
pour off the clear, and f{weeten with white 
fugar. Dofe fix fpoonfuls morning and night. 

Vou. LY. 4 


Numb. (7.) 4% experienced remedy to expel 
gravel, and provoke urine, See p 507. 


Take the juice of onions two fpoonfuls, 
white-wine half a pint or more; mix them 
for a draught. It gives prefent eafe, and, 
if repeated for fome time, in a fhort feafon 
cures, 


Numb. (8.) A eafy medicine for coftivenefs. 


See p 508. 


A turpentine clyfter thus made is admi- 
rable to caufe ftools in a very great coftive- 
nefs, 

Take Strafburg-turpentine an ounce, yolk 
of one or two eggs; grind them well toge- 
ther, and put thereto a pint of fat mutton- 
broth, and exhibit it blood-warm. 


Numb, (9.) 4 remedy for gripes and fluxes, 
See p 508. 


A moft excellent remedy for gripings is 


a tinéture of corn poppy-flowers made with 
common fpirit of wine: of this you may 
give from a fpoonful to two fpoonfuls, in 
{pirit of opium half an ounce, mixt with 
black cherry-water four ounces, This gives 
eafe upon the fpot, 


Numb. (10.) 4 medicine for rednefs of tne 
eyes. See p 508. 


If the rednefs be with a fierce hot rheum, 
it is from weaknefs of the eyes; and then 
the only remedy is to wafh them twice or 
thrice a day with brandy. There is no dan- 
ger in it, nor will it {mart much, 


Numb, (11.) 4% effectual medicine for a 
ftrain, See p 509. 


Take comfrey-roots beating them to a 
pulp half a pound, powder of Japan earth 
four ounces, fpirit of wine a fufficient quan- 
tity, mix and apply it to the part. 


Numb. (12.) For moft afthmatic diftempers. 
See p 509. 


Take juice of hyfop, choice honey, of each 
two pounds: mix, boil, fcum, and make a 
fyrup ; of which let the fick take four fpoon- 
fuls or more, morning, noon and night. 


Numb. (13.) An experienced medicine for an 
erifipelas. See p 509. 


The blood of almoft any living creature is 
found by many experiments to be a fpecific 
againft an erifipelas, being often anointed on 
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the affect, or cloth dipt in the fame being 
Jaid moift thereon. 


Numb, (14.) & remedy for the whites in 
women. See p. 509. 


The beft of remedies in this cafe (after 
due purging) is to give two, three, or four 
grains of Jaudanum, and to inject three, four, 
or fix times a day this water. a 

Take {pring-water two quarts, white vi- 
triol, roch-allum, of each two ounces : be- 
ing in powder, mix and diffolve, Let it fet- 
tle, and ufe only the clear. 


Numb. (15.) <A tried remedy for corns. 
See p. 510. 


Take ammoniacum ftrained, emplaftrum 
diapalma, of each an ounce, arcanum coralli- 
num half an ounce, white precipitate two 
drachms : mix them well together, and ap- 
ply it only over the corn, being firft cut as 
Clofe as it conveniently can be. 


Numb. (16.) A medicine for burns and 
flanching of blood. See p. 510. 


But for ftanching of blood, there are but 
few medicines, which exceed the colcothar of 
vitriol, whether wafhed and freed from its 
falt, or not wafhed: it is but a common 
thing, but will do more than a thoufand 
much more ennobled. 


Numb. (17.) For a flight rednefs of the eyes. 
See p. 510. 


One of the beft of remedies againft rednefs 
and inflammation of the eyes, is often to 
wafh them with this water, Take frog- 
{pawn-water a pint, common fpirit of wine 
ai ounces ; mix them ; wath herewith five 
or fix times a day ; and at bed-time apply 
over the fore eyes a cataplafm of a rotten 


apple. 


Numb. (18.) For the relaxation of the wvula, 
See p. 511. 


This common medicine is found very fuc- 
cefsful : the throat being firft gargled with 
claret-wine, in which a little roch-allum has 
been diffolved, as hot as it can well be en- 
dured ; then anoint it with this, Take ho- 
ney one ounce, powder of elecampane two 
drachms, pepper in powder half a drachm : 
mix them, and apply it thrice a day with 
your finger. 

Numb. (19.) 4 famous eye-water, 
See p. 511. 


Take red rofe-water a quart, aloes in fine 
powder, half an ounce ; white vitriol, vi- 
trum antimonii, crocus metallorum, of each fix 
drachms ; mix and digeft warm a month ; 
then ufe the clear water three or four times a 
day ; it has fcarcely an eqiial, 
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Numb, (20.) A medicine to prevent running 
of the eyes, See p. 511. 


Take white-wine half a pint, diffolve in 
it white vitriol two drachms ; filter or ftrain, 
and therein diffolve choice honey two ounces : 
with this fill the eyes two or three times 2 
day. It is good againft moft diftempers of 
the eyes, 


Numb. (21.) 4 medicine for the fone. 
See p. 511. 


Take Strafburgh-turpentine two cunces ; 
grind it well with the yolks of eggs, and then 
mix herewith this following fyrup. Take 
water a pint and half, fal prunelle an ounce 
and half: mix, and diffolve; and with ho- 
ney a pound, boil it into a fyrup, which add 
to the former mixture. Dofe two or three 
{poonfuls morning and night, 


Numb, (22.) 4 medicine for fcorbutic gums, 
and to faften the teeth, See p. 511. 


There is nothing faftens the teeth better, 
than to wafh them with this mixture. Take 
claret-wine a pint, roch-allum half an ounce ; 
mix and diffolve, and then add thereto fix 
ounces of ftrong tincture of Japan-earth, 
made with common brandy, 


Numb. (23.). For a ftroke, or bruife in the 
eye. See p. 512. 


Take celandine-water three ounces, {pirit 
of faffron one ounce; mix them, with which 
wath the eyes feveral times a day ; and if the 
eyes be very fore, red or blood-fhot, after 
wafhing anoint them every time with a little 
pure virgin-honey. 


Numb. (24.) du excellent remedy 


to take off 
jilms from the eyes. 


See p. 512. 


Take powder of coral levigated one ounce, 
powder of pearls levigated three drachms, 
crab’s-eyes levigated one drachm, virgin- 
honey two ounces; mix them, and anoint 
four or five times a day, but chiefly Morning 
and night, 


Numb, (25.) 4 remedy for the king’s-evil. 


Take roots of pile-wort a fufficient quan- 
tity ; bruife and boil them in hog’s-lard, un- 
til they arecrifp, after which prefs them hard 
out ; and boil in the like manner as many 
more frefh roots, and prefs out again, doing 
it the third time; then keep the ointment 
for ufe, to anoint with morning and night, 


Numb. (26.) A remedy for ihe ftone, 


Give every morning fafting, and every 
night going to bed, half a drachm of the 
powder of winter-cherries in a draught of 
parfley, or arfmart-water, or in a glafs of 
white wine, 
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NATURAL THINGS: 


Wherein it is inquired, 


Whether, and (if at all) with what Cautions, a Naturalift fhould 
admit them ? 


To which are fubjoined, by way of 
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ABOUT 


VITIATED SIGHT. 


The 


HERE are not many fubjects in 

} the whole compafs of natural philo- 
fophy, that better deferve to be in- 

uired into by Chriftian philofophers, than 
that, which is difcourfed of in the following 
efflay. For certainly it becomes fuch men to 
have curiofity enough to try at leaft, whether 
it can be difcovered, that there are any know- 
able final caufes to be confidered in the 
works of nature; fince, if we neglect this 
inquiry, we live in danger of being ungrate- 
ful, in overlooking thofe ules of things, that 
may give us juft caufe of admiring and thank- 
ing the author of them, and of lofing the be- 
nefits, relating as well to philofophy as piety, 
that the knowledge of them may afford us: 
and if there be no fuch things, we are more 


PREFACE 


than in danger to mifpend our labour and in- 
duftry, in fruitlefs fearching for fuch things, 
as are not to be found; And an inquiry of 
this kind is now the more feafonable, becaufe 
two of the chief fects of the modern. philofo- 
phizers do both of them, ‘though upon dif- 
fering grounds, deny, that the naturalift ought 
at all to trouble or bufy himfelf about final 
caufes. For Epicurus, * and moft of his fol- 
lowers (for I except fome few late ones, ef- 
pecially the learned Gaffendus) banifh the 
confideration of the ends of things ; becaufe 
the world being, according to them, made 
by chance, no ends of any thing can be fup- 
pofed to have been intended. And on the 
contrary,. + monfieur des Cartes, and moft of 
his followers, fuppofe all the ends of God in 


% [ed in his rebus vitium vehementer ineflo, Effugere illarumgue errorem praemeditemus, Lumina qui faciunt oculorum 


clara crenata profpicere ut pofimus 


Lucr. de rer. nat. ib, IV, fF. 824. 


+ Ita denique nullas unquam rationes circa res naturales, a fine, quem deus aut natura in iis faciendis fibi propofuit, 
dcfumemus ; qui non tantum nobis debemus arrogare ut ejus confiliorum participes effe patemus: Cartefius princip, philofop, 


parte prima arith, 28, 
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things corporeal to be fo fublime, that it were 
prefumption in man to think his reafon can 
extend to difcover them. Sothat, according 
to thefe oppofite fects, ic is either impertinent 
for us to feek after final caufes, or prefump- 
tuous to think we may find them. Where- 
fore, I hope 1 fhall be excufed, if, having 
been engaged by foine folicitations, (where- 
with it is needlefs to trouble the reader,) I 
did not decline to try, what the bare, but at- 
tentive, confideration of the fubject would 
fuggeft to my own thoughts, And though 
it was eafy to forefee, that by this means my 
friend might mifs of receiving in my effay 
divers things, that occurred not to me ; yet I 
confidered on the other fide, that fuch things 
would, notwithftanding my filence, be found 
in the authors that delivered them 3 and it 
was very poffible, that, by the courfe I took, I 
might light upon fome thoughts, that I fhould 
have miffed, if I had prepoffeffed my mind 
with the opinions of others ; which I was the 
lefs tempted to do, becaufe an eafy profpect 
of my theme fufficed to let me fee I was 
like to have the Epicureans and Cartefians 
for my adverfaries, not my affiftants: and 
for the fchool-philofophers, the very flight 
account, that their mafter ri/totle gives of one 
of my four queftions, (for of the reft, as far 
as I remember, he fays little or nothing,) 
gave me {mall hopes of being aided by them ; 
efpecially fince in this, as in many other 
queftions, they proceed upon grounds, that I 
cannot affent to, Anatomifts indeed, and 
fome phyficians, have done very laudably up- 
on the ufes of the parts of the human body ; 
which I take this occafion to declare, that it 
may not be fufpected, that Ido in the 
leaft undervalue their happy induftry, be- 
caufe I tranfcribe not pafiages out of their 
books: the reafons of which omiffion are, 
not only, that I had not any one book of 
anatomy at hand, when I was writing, but, 
that the ufes of the parts of man’s body relat- 
ed but to a {mall part of my difcourfe ; to 
make which more comprehenfive, I took in 
the confideration of more general queftions, 
befides that, which was controverted between 
Ariftotle and the ancienter philofophers, who 
difputed how bodies, that were devoid of 
knowledge, could aét for ends. 

Toss, that relifh no books in natural phi- 
lofophy but fuch as abound in experiments, 


Mr, Heory Oldenburg, Secretary to the Royal Society, 


are feafonably advertifed, that I do not invize 
them to read this treatife ; wherein I thought 
it much more fuitable to the nature of my 
fuibject and defign, to declare the works of 
God, than of men 3. and confequently to de- 
liver rather obfervations, than artificial expe- 
riments, And even of the former of thefe, 
though perhaps moft readers may find in the 
enfuing difcourfe feveral, that they have not 
met with in claffic authors, yet I fhall freely 
acknowledge, that, upon the review J made 
of what I writ, I find, though too late to re- 
pair the omiffion, that I have left feveral 
things unmentioned, that would have been 
very pertinent to my fubject ; which may, I 
hope, be more eafily excufed, becaufe, the 
body of the following difquifition having 
been written many years ago, and thrown 
by upon the death of the * gentleman, that 
preffed me for it, I could not then take no- 
tice of thofe many difcoveries in anatomy, 
and other parts of phyfiology, that have 
fince been happily made, But perhaps fome 
will think I may have more need to excufe 
the largenefs of fome parts of the following 
treatife, compared with the others. And I 
fhould rather grant than anfwer the objection, 
if I could not alledge, that the contagious 
boldnefs of fome baptized Epicureans en- 
gaged me to dwell much longer on the third 
propofition of the fourth fection, than I at 
firft intended. And on the other hand, the 
Cartefian opinion having of late made it re- 
quifite to-handle the formerly difficult quef- 
tion, about the confideration of final caufes, 
after a new manner, I thought it unfit 
lightly to pafs over the paradox maintained 
by fo great a man, and judged it expedient 
in fome places (what I could not do without 
enlarging) to propofe thoughts adjufted to 
the prefent ftate of things in this affair ; in 
the management of which, I have had fo 
much more regard to fome other things, 
than to the fymmetry of the parts, whereof 
this tract confifts, that I will not fay, that I 
fear I have in it but thrown together mate- 
rials for a juft difcourfe on my fubject ; fince 
to do fo was the main thing I intended. And 
if the materials be good and folid, they will 

eafily, in fo learned af age as this, find an 

architect, that will difpofe them in a more 

artful way, than I was either at leifure or fol- 

licitous to do. | 


A 


N 
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INQUIRING 


Whether, and how, a Natura cist fhould confider 
FINAL CAUSES. : 


To my very learned Friend Mr. F. O. 


SIR, 


HOUGH in a book or two of 
mine, that you have already been 
pleafed to perufe, there are fome 
paflages, whence you may eafily 
enough gather, what I thought about your 
queftions ; yet becaufe the fubjett is of great 
moment, as Well as difficulty, and you may 
fufpect I have altered my opinion, I fhall, 
without referring you to writings, which per- 
haps neither you nor I have at hand, fet 
down fuccin@tly, but yet as if I had faid no- 
thing of any of them before, my prefent 
thoughts about thefe four queftions, 


I. WHetueEr,. generally or indefinitely 

{peaking, there be any final caufes of things 
corporeal, knowable by naturalifts ? 

' Jf. Wuetuer, if the firft queftion be 

refolved in the affirmative, we may confider 

final caufes in all forts of bodies, or only in 

fome peculiarly qualified ones? 

TI. WuetTuer, or in what fenfe, the 
acting for ends may be afcribed to an unintel- 
ligent, and even inanimate body ? 

IV. Anp laftly, how far, and with what 
cautions, arguments may be framed upon the 
fuppofition of final caufes ? 


SECT, I 


O begin with the firft queftion ; thofe, 
T that would exclude final caufes from 
the confideration of the naturalift, are wont to 
do it (for aught I have obferved) upon one 
of thefe two accounts: either that, with Epz- 


curus, they think the world was the production. 


of atoms and chance, without any interven- 
tion of a deity ; and that confequently it 1s 
improper and in vain to feek for final caufes 
in the effects of chance : or, that they judge, 
with Des Cartes, that God being an omnifcient 
agent, it is rafh and prefumptuous for men 
to think, that they know, or can inveftigate, 
what ends he propofed to himielf in his act- 
ings about his creatures, ‘The ground, on 
which the Epicureans have rejected final 
caufes, has been difallowed by the philofo- 
Vou. IV. 


phers of almoft all other*feéts ; and fome 
have written fufficient confutations of it, 
which therefore I fhall here forbear to infift 
on ; though fome things I fhall upon occafion 
obferve, that may help, if not fuffice, to dif= 
credit fo unreafonable an opinion. But the 
Cartefian argument has been fo prevalent a- 
mong many learned and ingenious men, that 
it will be worth while (if it be but to excite 
better pens) to {pend fome time in the con- 
fideration of it. 

Pernaps onething, that alienated that ex- 
cellent philofopher, from allowing the confi- 
deration of final caufes in phyfics, was, that 
the {chool-philofophers, and many other 
learned men, are wont to propofe it too un- 
warily, as if there were no creature in the 
world, that was not folely, or at leaft chiefly, 
defigned for the fervice or benefit of man ; 
infomuch, that I remember I have feen a 
body of divinity, publifhed by a famous 
writer, wherein, to prove the opinion he fa- 
vours, of thofe, that would have the world 
annihilated after the day of judgment, he 
urgeth this argument ; that fince the world 
was made for the fake of man in his travel- 
ling condition (hominis viatoris caufa,) when 
once man is poffeffed of his everlaftine ftate 
of happinefs or mifery, there will be no-fur- 
ther ufe of the world. The opinion, that 
gives rife to fuch prefumptuous and unwar- 
rantable expreffions, did, as I guef$ by his 
objection, more fhock Des Cartes, than I 
wonder, that it fhould difpleafe him. But the 
indifcretion of men ought not to prejudice 
truth ; which muft not be cait away, with 
the unwarrahtable conceits, that fome men 
have pinn’d upon it. 

WHEREFORE, fince I cannot entirely clofe, 
either with the opinion of the Epicureans, or 
of the Cartefians, I fhall leave each party to 
maintain its own opinion, and proceed to 
propofe mine; for the clearing of which, 
and indeed of the difquifition of final caufes, 
I fhall beg leave to premife a diftinétion, 
which, though novel, I fhall venture to em- 
ploy, becaufe it comprizes and diftinguifhes 
fome things, which ] think ought neither to 
be overlooked nor confounded, 
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I conceive then, that when we fpeak of 
the ends, which nature, or rather the author 
of nature, is faid to have in things corpo- 
real, one of thefe four things may be figni- 
fied, or, if you like that expreffion better, 
the end defigned by nature may be four- 
fold : 

First, there may be fome grand and ge- 
neral ends of the whole world, fuch as the 
exercifing and difplaying the creator’s im- 
menfe power and admirable wifdom, the 
comnwnication of his goodnefs, and the ad- 
miration and thanks due to him from his in- 
telligent creatures, for thefe his divine excel- 
Jencies, whofe productions manifeft his glory. 
And thefe ends, becaufe they regard the cre- 
ation of the whole univerfe, I call the uni- 
verfa] ends of God or nature. 

SECONDLY, in a fomewhat more reftrained 
fenfe, there may be-ends defigned in the 
number, fabric, placing, and ways of mov- 
ing the great maffes af matter, that, for their 
bulks or qualities, are confiderable parts of 
the world ; fince it is very probable, that 
thefe bodies, fuch as the fun, moon, and 
fixed ftars, and the terraqueous globe, ard 
perhaps each of its two chief parts, the earth 
and the fea, were fo framed and placed, as 
not only to be capable of perfevering in their 
own prefent ftate, but alfo as was moft con- 
ducive to the univerfal ends of the creation, 
and the good of the whole world, whereof 
they are notable parts. Upon which account 
thefe ends may, for diftinétion’s fake, be 
called cofmical or fyftematical, as regarding 
the fymmetry of the great fyftem of the 
world. 

Tere is a third fort of ends, that do 
more peculiarly concern the parts of animals, 
(and probably plants too) which are thofe, 
that the particular parts of animals are defti- 
nated to, and for the welfare of the whole 
animal himfelf, as he is an entire and diftiné 
fyftem of organized parts, deftinated to pre- 
ferve himfelf and propagate his fpecies, up- 
on fuch atheatre, (as the land, water, orair) 
as his ftructure and circumftances determine 
him to act his parton. And thefe ends, to 
difcriminate ‘them from others, may be called 
animal ends. 

FourTHLy, and laftly, there is another 


fort of ends, which, becaufe they relate par- 
- “ticularly to man, may, for brevity’s fake, be 


ealled human ends; which are thofe, that are 
aimed at by nature, where fhe is faid to frame 
animals and vegetables, and other of her pro- 
ductions, for the ufe of man. 
ends themfelves may be diftinguifhed into 
mental, that relate to his mind, and corpo- 
real, that relate to his body, not only as he is 
‘an animal framed like other animals, for his 
own prefervation, and the propagation of his 
fpecies (mankind ;) but alfo as he is framed 
for dominion over other animals and works of 
hature, and fitted to make them fubfervient 
to the deftinations, that one may fuppofe to 
have been made of them to his fervice and 
benefit. 


And _ thefe: 


Tuus diftintion of final caufes, which, } 
hope, will not prove altogether ufele{s, being 
premifed, I fhall begin my intended difcourfe, 
by owning a diffent from both the oppofite 
Opinions ; theirs, that, with the vulgar ot 
learned men, will take no notice of final 
caufes but thofe we have ftiled human ones ; 
and theirs, that (as they think with Des 
Cartes) reject final caufes altogether ; fince, 
though I judge it erroneous to fay in the 
ftricteft fenfe,-that every thing in the vifible 
world was made for the ufe of man, yet I 
‘think it is more erroneous to deny, that any 
thing was made for ends inveftigable by man. 

It is a known principle of the Cartefian 
philofophy, that there is always juft the 
fame quantity of motion in the world at one 
time, that there is at another: of which af- 
fertion this reafon is given, that there is no 
caufe, why God, who is immutable, fhould 
at the beginning of things, when he firft 
put matter into motion, have given i¢ fuch a2 
quantity of motion, as would need to be af- 
terwards augmented or Jeffened. But I fee 
not, how by this negative way of arguing, 
thofe, that employ it, do not (implicitly at 
Jeaft) take upon them to judge of the ends, 
that God may have propofed to himfelf in 
natural things. For, without a fuppofition, 
that they know what God defigned in fetting 
matter a-moving, it is hard for them to fhew, 
that his defign could not be fuch, as might 
be beft accomplifhed by fometimes adding 
to, and fometimes taking from, the quantity 
of motion he communicated to matter at 
firft. And I think it may be worth confi- 
dering, whether, by this doétrine of theirs, 
the Cartefians do not more take upon them, 
than other philofophers, to judge of God’s 
defigns, For, if 2 man be known to be very 
wife, and have various ways of compafiing 
his feveral ends, he, that, feeing fome of thofe 
ways have a direct tendency to fome rational 
end, fhall conclude that end to be one of 
thofe, that is intended, does thereby lefs pre- 
fume, and exprefs more refpect to that wife 
man, than he, that fhouldconclude, that thofe 
cannot be his ends, and that he can have no 
other defign knowable by us, except a certain 
general one named by: the affertor, And 
indeed, it feems more eafy to know, that this 
or that particular thing, for which an engine 
is proper, may be, among others, intended 
by the artificer, though never fo fkilful, than 
to know negatively, that he can have no 
other, than fuch or fuch an end. 

Awnp how will a Carteftan affure me, that 
among the many ends, that he grants that 
God may have propofed to himfelf in the 
production of his mundane ereatures, one 
may not be, that we, whom he has vouch- 
fafed to make intelligent beings, and capable 
of admiring and praifing him, fhould find 
jutt caufe to do fo, for the wifdom and good- 
nefs he has difplayed in the world? which 
attributes we could not well difcern or cele- 
brate, unlefs we knew as well, that the 
creatures were made for fuch ufes, as that 

they 


of NATURAL THINGS. 


they are exceedingly well fitted for them. I 
know God’s immutability is alledged, to 
prove, that the quantity of motion is never 
varied; but to me it is not evident, why 
God’s having particular ends, though fome 
of them feem to require a change in his way 
of acting in natural things, muft be more 
inconfiftent with his immutability, than his 
caufing many things to be brought to pafs, 
which though ad eterno he decreed to do, are 
yet not actually done, unlefS in procefs of 
time, And particularly it feems not clear, 
why God may not as well be immutable, 
though he fhould fometimes vary the quan- 
tity of motion, that he has put into the world, 
as he is, though, according to the opinion of 


moft of the Cartefians themfelves, he does. 


daily create multitudes of rational fouls, to 
unite them to human bodies; efpecially con- 
fidering, thar thefe newly created fubftances 
are, according to Des Cartes, endowed with 
a power, to determine and regtilate the mo- 
tions of the fpirits and the conarion, which 
are things clearly corporeal. I fay not this, 
as if I abfolutely rejected the Cartefian doc- 
trine, about the continuance of the fame 
quantity of motion in the whole mals of 
‘matter ; for, whether or no it bea truth, I 
think it no unufeful nor improbable hypo- 
thefis.; and I have not fo much argued a- 
gainft it, as upon the grounds, on which they 
argue for it. — 
“Wherefore, to come now to the thing it- 
felf, whereas monfieur Des Cartes objects, 
that it is a prefumption for man to pretend 
to be able to inveftigate the ends, that the 
omnifcient God propofed to himfelf in the 
making of his creatures; I confider, by way 
of anfwer, that there are two very differing 
ways, wherein a man may pretend to know 
the ends of God in his vifible works : for, 
he may either pretend to know only fome of 
God’s ends, in fome of his works; or he 
may pretend to know all his ends, He, that 
arrogates to himfelf to difcover God’s ends 
in this latter fenfe, will fcarce be excufed 
from a high prefumption, and no lefsa folly, 
from the reafon lately intimated in the Carte- 
fian objection. But to pretend to know God’s 
_ ends in the former fenfe, is not a prefump- 
tion, but rather to take notice of them is a 
duty. For there are fome things in nature 
fo curioufly contrived, and fo exquifitely fit- 
ted for certain operations and ufes, that it 
feems little lefs than blindnefs in him, that 
acknowledges, with the Cartefians, a moft 
wife author of things, not to conclude, that, 
though they may have been defigned for 
other, and perhaps higher ufes, yet they 
were defigned for this ufe. As he, that fees 
the admirable fabric of the coats, humors, 
and mufcles of the eye, and how excellently 
all the parts are adapted to the making up of 


an organ of vifion, can {carce forbear to be-_ 


lieve, that the author of nature intended it 

fhould ferve the animal, to which it belongs, 

to fee with. The Epicureans indeed, that 

believe the world to have been produced 

but by the cafual concourfe of atoms, with- 
I 


out the intervention of any intelligent being, 
may have a kind of excufe, whereof other 
philofophers are deftitute, that acknowledge 
a Daeity,, if not alfo a Providence. For the 
very fuppofition, for inftance, that a man’s 
eyes were made by chance, argues, that they 
need have no relation to a defigning agent ; 
and the ule, that a man makes of them, may 
be either cafual too, or at leaft may be an 
effect of his knowledge, not of nature’s. 
But when, upon the anatomical diffetion, 
and the optical confideration, of a human 
eye, we fee it is as exquifitely fitted to be an 
organ of fight, as the beft artificer in the 
world could have framed a little engine, pur- 
pofely and mainly defigned for* the ufe of 
feeing ; it is very harfh and incongruous to 
fay, that an artificer, who is too intelligent 
either to do things by chance, or to make a 
curious piece of workmanship, without know- 
ing what ufes it is fit for, fhould not defigh 
it for an ufe, to which it is moft fit, 

It is not to be denied, that he may have 
more ufes for it than one, and perhaps fuch 
ufes, as we cannot divine: but this hinders 
not, but that, among its feveral ufes, this, 
to which we fee it fo admirably adapted, 
fhould be thought one. And I fee not, how 
it does magnify God’s wifdom, or exprefs 
our veneration of it, to exclude out of the 
number of his ends in framing human eyes, 
that moft obvious and ready ufe, which we 
are fure is made of them, and which they 
could not be better fitted for. This may 
perhaps be not unfitly illuflrated by the fol- 
lowing comparifon, whereof the application 
were fuperfluous, Suppofe, that a country 
man, being in aclear day brought inte the 

arden of fome famous mathematician, fhould 
ee there one of thofe curious gnomonie in- 
ftruments, that fhew at once the place of 
the fun in the zodiack, his declination from 
the zequator, the day of the month, the 
length of the day, 9c. It would indeed be 
prefumption in him, being unacquainted both 
with the mathematical difciplines, and the 
feveral intentions of the artift, to pretend or 
think himfelf able to difcover all the ends, 
for which fo curious and claborate a piece 
was framed : but when he fees it furnifhed 
with a ftyle, with horary lines and numbers, 
and in fhort, with all the requifites of a fun 
dial, and manifeftly perceives the fhadow to 
mark from time to time, the hour of the 
day, it would be no more a prefumption than 
an error in him to conclude, that (whatever 
other ufes the inftrument is fit, or was de- 
figned for) it is a fun-dial, that was meant 
to fhew the hour of the day, 

Anp here I fhall demand of thofe, that 
will not allow us to think, that any natural 
things are directed to ends knowable by men ; 
whether, if the divine Author of them: had 
really defigned them for fuch ends, the things 
themfelves are not fo framed and directed, as 
in that cafe they fhould be? And whether 
the fabrick and management of natural things 
do really countenance or contradict our fup- 
pofition ? 

For 
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For my part, after what has been already 
difcourfed, I {cruple not to confefs, that I fee 
not, why it fhould be reputed a difparagement 
to the wifdom of any agent whatfoever, to 
think, that his productions were defigned for 
fuch ends, among others, as they are ex- 
cellently framed and fitted for ; unlefs it did 
appear, that thofe ends were unworthy to be 
defigned by the wife Agent. But that can- 
not be juftly faid in our prefent cafe; fince 
it is not injurious to the divine Author of 
things, to believe that fome of the ends, to 
which he deftinated divers of his corporeal 
works, were, to exert and communicate his 
exuberant goodnefs, and to receive from his 
intelligent creatures, fuch as men, an ardent 
love, a high admiration, and an obfequious 
gratitude, for having difplayed fo much wil- 
dom and beneficence, in exquifitely qualify- 
ing his works to be wonderfully ferviceable 
to one another, and a great number of them 
to be particularly fubfervient to the neceffities 
and utilities of man. 

Awnp indeed I can by no means affent to 
that affertion of M. Des Cartes, * That it can- 
not be faid, that fome of God’s ends (in his 
corporeal works) are more manifeft than 
others; but that all of them lie equally hid 
in the abyfs of the divine Wifdom ; fince 
there are many of his creatures, fome of whofe 
ufes are fo manifeft and obvious, that the 
generality of mankind, both philofophers and 
plebeians, have in all ages, and almoft in all 
countries, taken notice of, and acknowledged 
them, And as to what he adds, (by which 
he feems to intimate the motive, that led him 
to make the forementioned affertion) that in 
phyfics, all things ought to be made out by 
certain and folid reafons; to this I anfwer, 
firft, that I fee not, why the admitting, that 
‘the Author of things defigned fome of his 
works for thefe or thofe ufes, amongft others, 
may not confift with the phyfical accounts of 
making of thofe things; as a man may give 
a mechanical reafon of the ftructure of every 
wheel! and other part of a watch, and of their 
way of acting upon one another, when they 
are rightly put together, and in fhort, of 
the contrivance and phaenomena of the little 
machine ; though he fuppofe, that the ar- 
tificer defigned it to fhew the hours of the 
day, and though he have that intended ule 
in his eye, whilft he explicates the fabric and 
operations of the watch, I anfwer, fecond- 
ly, that I readily admit, that in phyfics we 
fhould indeed ground all things upon as folid 
reafons, as may be had; but I fee no necefiity, 
that thofe reafons fhould be always precifely 
phyfical ; efpecially if we be treating, not 
of any particular phenomenon, that is pro- 


duced according to the courfe of nature efta- 
blifhed in the world, already conftituted as 
this of ours is; but of the firft and general 
caufes of the world itfelf ; from which caules, 
I fee not, why the final caufes, or ufes, that 
appear manifeftly enough to have been de- 
figned, fhould be excluded. And to me it 
is not very material, whether or no, in phy- . 
fics, or any other difcipline, a thing be proved 
by the peculiar principles of that icience or 
difcipline, provided it be firmly proved by 
the common grounds of reafon, And on 
this occafion let me obferve, that the funda- 
mental tenets of M. Des Cartes’s own philo- 
fophy are not by himfelf proved. by argu- 
ments ftri€tly phyfical, but either by meta- 
phyfical ones, or the more catholic dictates 
of reafon, or the particular teftimonies of 
experience. For when, for inftance, he 
truly afcribes to God all the motion, that is 
found in matter, and confequently all the 
variety ‘of phenomena, that occur in the 
world ; he proves not, by an argument pre- 
cifely phyfical, that God, who is an imma- 
terial agent, is the efficient caufe of motion 
in matter; but only by this, that fince mo- 
tion does not belong to the effence and na- 
ture of matter, matter muft owe the motion 
it has to fome other being: and then it is 
moft agreeable to common reafon to infer, 
that fince matter cannot move itlelf, but it 
muft be moved by fome other being, that 
being muft be immaterial, fince otherwife 
fome matter mutt be able to move itfelf con- 
trary to the hypothefis. And when Des 
Cartes goes to demonftrate, that there 1s al- 
ways in the univerfe the felf-fame quantity 
of motion, (that is, juft as much at any one 
time, as at any other) and confequently, 
that as much motion as one body commu- 
nicates to another, it lofes itfelf; he proves 
it by the immutabily of God, which is not 
a phyfical argument ftrictly fo called, but ra- 
ther a metaphyfical one ; as he formerly 
preved God’s being the caufe of all motion 
in matter, not by principles peculiar to phy- 
fics, but by the common grounds of reafon. 
+ Tuoucu Monjfeur Des Cartes does, as I 
have formerly fhewn, {peak very dogmatically 
and univerfally, againft men’s endeavouring 
or pretending to know any final caufes in na- 
tural things ; for which reafon I have, as well 
as the generality of his other readers, and 
even his difciples, looked upon the fenfe of 
thofe pofitive expreffions, as containing his 
opinion ; yet, fince I writ the foregoing part 
of this treatife, I lighted on a paffage of his, 
wherein he feems to fpeak more cautioufly 
or refervedly, oppofing his reafoning to their 
opinion, who teach, that God hath no other 


% Nec fingi poteft, aliquos Dei fines, magis quam alios, in propatule effe; omnes enim in imperferutabili Gus fapien- 


tia abyffo funt eodem modo reconditi. 


Dieu, a caufe que les hommes font obligez de 
efte fait pour nous eclairer, pour ce que nous exp 


chofe puerile 5 


Refp. Quart. ad obje&. Gaffendi. 


+ Ceff une chufe, qui de foy cf manifefie, que nous ne pouvons connoifire 
Et encore qiwtil foit wray en morale, eu egard a nous autres hommes, que toutes 
louer Diem pour tous fes ouvrages, &9 
erimentons, que le foleil en effet nous eclaire: ce feroit toutesfois une 


abfurde, daffurer en metaphyfique, que Dieu, 


les fins de Dien, fi luy mefme ne nous les revele, 
chofes ont efte faites pour la gloire de 
quion puiffe auffi dire, que le foleil a 


a la facon d'un homme Juperbe, naurott poixt eu d’autre 


fin en baftiffant le monde, que celle d'eftre loue par les hommes; et qwil mauroit cree le foleil, qui eft plufteurs fois plus 


grand que Ja terre, @ autre deffein, que d’eclairer Phomme, qui u'en occupe qu'une tres petite partie. 


end 
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end in making the world, but that of being 
praifed by men. But in that fhort difcourfe, 
whereof this paffage is a part, there are two 
or three other things, wherein I cannot ac- 
quiefce. As firft, that it is felf-evident, that 
we cannot know the ends of God, unlefs he 
himfelf reveal them to us; (he muft mean in 
a fupernatural way, if he will not {peak im- 
pertinently :) for what he fays to be evident 
of itfelf, is not at all fo to the generality of 
mankind, and even of philofophers ; and 
therefore, I think, it ought not to be barely 
pronounced, but (if it can be) fhould be 
proved. And next, he does not fhew, how 
we are obliged to praife God for his works, 
if he had no intention to have us do fo, or 
that we fhould difcover any of the ends, for 
which he made them. If a judicious man 
fhould fee a great book, written in fome In- 
dian language, which he is utterly a ftranger 
co, and fhould know nothing of it, but that 
it was made by a very intelligent phyfician ; 
he might indeed conclude, that the work was 
not made by chance, but would have no 
means to be convinced by the infpection of 
the book itfelf, that it was compofed with 
ereat fkill and kindnefs, and deferved his 
praiie and thanks ; fince he could not know 
any of the particular ends, to which the fe- 
veral chapters of it were deftinated, nor con- 
fequently difcover how fkufully they were 
fitted to reach fuch ends, What Des Cartes 
fays, that it is childifh and abfurd to think, 
that God had created the fun, which is many 
times bigger than the earth, only to afford 
light to man, who is but a {mall part of it, 
is f{omewhat invidioufly propofed ; there being 
few able writers, that confine the utility of 
the fun directly to the affording light to man ; 
and the littlenefs of his bulk ought not to 
make it thought abfurd, that God may have 
had an efpecial eye to his welfare, in framing 
that bright globe; fince not only, for aught 
appears to us, that moft excellent engine of 
man’s body is a more admirable thing than 
the fun, but the rational and immortal foul, 
that refides ineit, is incomparably more noble 
than athoufand maffes of brute matter, and 
that not fo much as organized, can be juftly 
reputed, (as will be hereafter more fully de- 
clared.) And fince, in this very difcourfe, 
the acute author of it confeffes, that we 
may know the ends of God’s corporeal works, 
if he reveal them to us 3, a Chriftian philofo- 
pher may be allowed to think the fun was 
made, among other purpofes, to enlighten 
the earth, and for the ufe of man, fince the 
fcripture teaches us, that not only the fun 
and moon, but the ftars of the firmament, 
which Des Cartes not improbably thinks to 
be fo many funs, were made to give light to 
theearth, and were divided to all the nations 
that inhabit it. Perhaps it were not rafh to 
add, that I fee not, why the belief, that a 
man may know fome of God’s ends in things 
corporeal, fhould more derogate from our 
veneration of his wifdom, than to think we 
know fome of his ends in other matters, of 
which the. {cripture furnifhes us with a mul- 
Vou. IV. 


titude of inftances, as (particularly) that of 
Job facrificing for his friends; and the de- 
clared ufes of the Urim and Thummim : fince 
God may, if he pleafes, declare truths to 
men, and inftruct them, by his creatures and 
his a¢tions, as well as by his words: as when 
he taught Noab by the rain-bow, and Yonah 
by a gourd and a worm, and regulated the 
incampment of the Ifraelites by the guid- 
ance of a cloud and a fiery pillar. Latftly, 
whereas Monjfieur des Cartes objects, that thofe 
he diffents from, talk, as if they looked upon 
God as a proud man, who defigned his works 
only to be praifed for them; I know not, 
whether in this place he fpeaks fo cautioufly 
and reverently of God, as he ought, and 
elfewhere is wont to do. For as humility, 
though it be a virtue in men, is extremely 
remote from being any of God’s perfections ; 
fo that may be pride in a man, who is but 
a creature, imperfect, dependent, and hath 
nothing, that he has not received, which 
would be none at all in God, who is unca- 


pable of vice, and who may, if he pleafe, 
juftly propofe to himfelf his own glory for — 


one of his ends, and both require and de- 
light to be praifed by men for his works; 
fince he is moft worthy of all praiie, and it 
is their duty and reafonable fervice, which 
he is gracioufly pleafed to approve of, to pay 
it him. 

Ir is not without trouble, that I find my 
felf obliged, by the exigency of my defign, fo 
much to oppofe, in feveral places of this pre- 
fent difcourfe, fome fentiments of AZ Des 
Cartes, for whom otherwife I have a great 
efteem, and from whom I am not forward to 
diffent : and this I the rather declare to you, 
becaufe Iam not at all of their mind, that 
think M4, Des Cartes a favourer of atheifm, 
which, to my apprehenfion, would fubvert 
the very foundation of thofe tenets of me- 
chanical philofophy, that are particularly his, 
But judging, that his dottrine (at leaft as it 
is underftood by feveral of his followers, as 
well as his adverfaries,) about the. rejection 
of final caufes from the confideration of na- 
turalifts, tends much to weaken, (as is elfe- 
where noted) if not quite to deprive us of 
one of the beft and moft fuccefsful arguments 
to convince men, that there is a God, and 
that they ought to admire, praife, and thank 
him; I think it my duty to prefer an im- 
portant truth before my refpect to any man, 
how eminent foever, that oppofes it, and 
to confider more the glory of the great Au- 
thor of nature, than the reputation of any 
one of her interpreters. 

Anp to ftrengthen what I have been fay- 
ing, give me leave to mind you more ex- 
prefly here of what I have elfewhere inti- 
mated, viz. that the excellent contrivance of 
the great fyftem of the world, and efpecially 
the curious fabric of the bodies of animals, 
and the ufes of their fenfories, and other 
parts, have been made the great motives, 
that in all ages and nations induced philofo- 
phers to acknowledge a Deity, as the author 
of thefe admirable ftruétures; and that the 

6R nobleft 


521 


522 


A DisouisiTion about the FINAL Causes 


nobleft and moft intelligent praifes, that have 
been paid him by the priefts of nature, have 
been occafioned and indited by the tranfcen- 
ding admiration, which the attentive con- 
templation of the fabric of the univerfe, and 
of the curious ftructures of living creatures, 
juftly produced in them, And therefore it 
ieems injurious to God, as well as unwar- 
rantable in itfelf, to banifh from natural a 
lofophy the confideration of final caufes ; 
from which chiefly, if not only, I cannot 
but think (though fome learned men do 
otherwife) that God muft reap the honour, 
that is due to thofe glorious attributes, his 
wifdom, and his goodnefs. And I confefs I 
fometimes wonder, that the Cartefians, who 
have generally, and fome of them fkilfully, 
maintained the exiftence of a Deity, fhould 
endeavour to make men throw away an ar- 
eument, which the experience of all ages 
fhews to have been the moft fuccefsful, (and 
in fome cafes the only prevalent one) to efta- 
blifh, among philofophers, the belief and 
veneration of God. I know the Cartefians 
fay, that their mafter has demonftrated the 
exiftence of a God, by the innate idea, that 
men have of a being infinitely perfe€t, who 
left it upon the mind of man, as the mark 
of an artift impreft upon his work : and al- 
fo, that they afcribe to God the having made 
matter out of nothing, and alone put it in- 
to motion; which fufficiently argue the im- 
menfity of his power. But though I would 
by no means weaken the argument drawn 
from the inbred notion of God; fince I 
know, that divers learned men have acqui- 
efced in it; yet, on the other fide, I fee 
not, why we may not reafonably think, that 
God, who, as themfelves confefs, has been 
pleafed to take care men fhould acknow- 
ledge him, may alfo have provided for the 
fecuring, of a truth of fo great confequence, 
by ftamping characters, or leaving impreffes, 
that men may know his wifdom and good- 
nefs by, as well without, upon the world, 
as within, upon the mind. The bare fpecu- 
lation of the fabrick of the world, without 
confidering any part of it, as deftinated to 
certain (or determinate) ules, may ftill leave 
men unconvinced, that there is any intelli- 
gent, wife, and provident author and difpo- 
fer of things; fince we fee generally the 4ri/- 
totelians (before fome of them were better in- 
ftructed by the Chriftian religion) did, not- 
withftanding the extent, fymmetry, and beau- 
ty of the world, believe it to have been e- 
ternal, And though they, whatever their 


mafter thought, did not believe it to have. 


been created by God; yet, becaufe they af- 
ferted, that animals, plants, €@c. act for ends, 
they were obliged to acknowledge a provi- 


~ dent and powerful being, that maintained 


and governed the univerfe, which they called 
nature; though they too often dangeroufly 
miftook, by fometimes confounding this be- 
ing with God himfelf, and at other times 
fpeaking of it as co-ordinate with him, as 


therefore, that, as I fet a juft value upon the 
Cartefian proof of God’s exiftence, fo I fee 
no reafon, why we fhould disfurnith ourfelves 
of any other ftrong argument to prove fo 
noble and important a truth; efpecially, 
fince the Cartefian way of confidering the 
world is very proper indeed to fhew the 
Sreatnefs of God’s power, but not, like the 
way I plead for, to manifeft that of his wif- 
dom and beneficence. For, whereas a.Car- 
tefian does but fhew, that God is admirably 
wile, upon the fuppofition of his exiftence ; 
in our way the fame thing is manifefted by 
the effect of a wifdom, as well as power, 
that cannot reafonably be afcribed to any 
other, than a moft intelligent and potenr be- 
ing: fo that by this way men may be 
brought, upon the fame account, both to 
acknowledge God, to admire him, and to 
thank him, 


SECT. IL 


O give you now my thoughts of the 

fecond gueftion, viz. Whether we may 
confider final caujes in all forts of bodies, or 
only in fome peculiarly qualified ones 3 I mutt 
divide natural bodies into animate and inani- 
mate. The former of which terms I here 
take in the larger fenfe of thofe, who under 
it comprehend, not only animals, but vege- 
tables ; though I fhall not difdainfully reject 
the opinion of thofe learned men, that are 
unwilling to allow plants a foul or life, at 
leaft as properly fo called, as that, which is 
confeffedly granted to animals. 

Or the inanimate bodies of the univerfe, 
the nobleft, and thofe, which, on this occafi- 
on, deferve chiefly to be confidered, are the 
fun, planets, and other cceleftial bodies, 
For, when men faw thofe vaft and luminous. 
globes, and efpecially the fun, move fo con- 
{tantly, and fo regularly, about the earth, 
and diffufe on it light and heat ; and by their 
various revolutions produce day and night, 
fummer and winter, and the viciffitudes of 
feafons, that are fo opportune for the inhabi- 
tants of the earth: the obfervers, I fay, of 
all this concluded, both that thefe motions 
were guided by fome divine being, and that 
they were defigned for the benefit of man. 
Whether this be a demonttrative collection, 
I fhall not now debate; but I fee not, why 
it may not have thus much of probability in 
it, that in cafe a man fhall think, that the 
fabrick of the coeleftial parts of the world, 
was the curious production of an intelligent 
and divine agent, the regular phenomena of 
the heavens will not contradict him; fince 
there is nothing in that fabrick, that mifbe- 
comes a divine author; and the motions and 
operations of the fun and ftars are not fuch, 
but that they will allow us to think, that, 
ainong, other purpofes, they were made to 
illuminate the terreftrial globe, and bring 
heat and other benefits to the inhabitants of 
it: fo that the contemplation of the heavens, 


which fo maniteftly declare the glory of God, ppl, xix, 
may juftly excite men, both to admire his«. 
power 


in that famous axiom of Ariftotle, Deus &8 
natura nibil faciunt fruftra. acknowledge 
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power and wifdom in them, and to return 
him thanks and praifes for the great benefits, 
that accrue to us by them. 

_ Bur now, on the other fide, it may be 
faid, that in bodies inanimate, whether the 
portions of matter they confift of be greater 
or leffer, the contrivance is very rarely fo 
exquifite, but that the various motions and 
occurfions of the parts of matter may be, 
without much improbability, fufpected to 
be capable, after many effays, to caft one 
another into divers of thofe circumvolutions 
of matter, that, I remember, Epicurus calls 
ouspopa's and Des-Cartes vortices; which being 
once made, may continue very long, by the 
means exprefled by Cartefius, or by fome 
other as probable ones. But, without allow- 
ing this hypothefis to be more than not very 
improbable, when I confider, what caufes 
there may be to fear, that we are not yet 
fufficiently acquainted with the true fyftem 
of the world, and are not ufually fenfible 
enough, how fmall a part we, and the ter- 
reftrial globe we inhabit, make of the uni- 
verfe ; I am apt to fear too, that men are 
wont, with greater confidence than evidence, 
to affign the {fyftematical ends and ufes of 
the cceleftial bodies, and to conclude them 
to be made and moved only for the fervice 
of the earth and its inhabitants. And thongh, 
even as a meer naturalift, I will not deny, 
that, as man actually receives benefits by 
the eftablifhed order and motion of the ftars, 
fo one of the feveral ufes intended by the 
author of nature in them, may particularly 
refpect men; yet I am apt to think, that, 
by what we hitherto know, it will not be 
eafy to be proved, that fome, at leaft, of 
the cceleftial bodies and motions may not 
be intended more for other purpofes, than 
to caft their beams, or fhed their influences 
(fuppofing they have fome) upon the earth. 
And, at leaft, I cannot but think, that the 
fituatioris of the cceleftial bodies, do not 
afford by far fo clear and cogent atguments 
of the wifdom and defign of the author of 
the world, as do the bodies of animals and 
plants, And, for my part, Iam apt to think, 
there is more of admirable contrivance in 
a man’s mufcles, than in (what we yet 
know of) the coeleftial orbs ; and that the 
eye of a fly is, (at leaft as far as appears to 
us,) a more curious piece of workmanship, 
than the body of the fun. 

As for other inanimate bodies, as ftones, 
metals €&?c, whofe matter feems not organi- 
zed, though there be no abfurdity to think, 
that they alfo were made for diftinét particu- 
far purpofes, if not alfo for human ufes; yet 
moft of them are of fuch eafy and unelabo- 
rate contextures, that it feems nor abfurd to 
think, that various occurfions and juftlings 
of the parts of the univerfal matter may 
at one time or other have produced them ; 
fince we fee in fome chymical fublimations, 
and chriftallizations of mineral and metalline 
folutions, and fome other phenomena, where 
the ‘motions appear not to be particularly 
guided and directed by an imtelligent caufe, 


4 


that bodies of as various contextures, as thofe 
ure wont to be, may be produced ; of which 
I have elfewhere given fome inftances, 

Ir it be objected, that if we allow chance, 
or any thing elfe, without the particular 
guidance of a wife and all-difpofing caufe, 
to make a finely fhaped ftone, or a metal- 
line fubftance, growing, as I have fometimes 
feen filver to do, in the form of a plant, 
it ought not to be denied, that chance may 
alfo make vegetables and animals; I can by 
no means allow the confequence. There are 
fome effects, that are fo eafy, and fo ready 
to be produced, that they, donot infer any 
knowledge or intention in their caufes; but 
there are others, that require fuch a number 
and concourfe of confpiring caufes, and fuch 
a continued feries of motions or operations, 
that it is utterly improbable they fhould be 
produced without the fuperintendency of a 
rational agent, wife and powerful enough 
to range and difpofe the feveral intervening 
agent’s and inftrumencs, after the manner re- 
quifite to the production of fuch a remote 
effet. And therefore it will not follow, 
that if chance could produce a flight con- 
texture in a few parts of matter, we may 
fafely conclude it able to produce fo exqui- 
fic and admirable a contrivance, as that of 
the body of an animal, What then, if fome- 
times in fawing pieces of variegated marble, 
men happen, though rarely, to meet with 
the delineations or pictures (fome of which 
I have beheld with pleafure) of towns, 
woods, and men? for, befides that the plea- 
fingnefs and rarity of fuch {peétacles in- 
clines the imagination to favour them, and 
fupply their defects; would any wife man 
therefore conclude, that a real town or 
wood, much lefs numbers of men, fhould be 
made by fuch a fortuitous concourfe of mat- 
ter? What comparifon is there betwixt the 
workmanship, that feems to be expreffed ina 
few irregular lines drawn upon a plane fu- 
perficies, and perhaps two or three colours 
luckily placed, and the great multitude of 
nerves, veins, arteries, ligaments, tendons, 
membranes, bones, glandules, &¥c. that are 


required to the compleating of a human bo- . 


dy ; of which numerous parts (for the bones 
alone are reckoned to amount to three hun- 
dred) every one muft have its determinate 
fize, figure, confiftence, fituation, connexi- 
on, &%¢, and many, or all of them together, 
muft confpire to fuch and fuch determinate 
functions or ufes? And indeed, though I keep 
by me fome curious ones, yet I never faw 
any inanimate production of nature, or, as 
they fpeak, of chance, whofe contrivance 
was comparable to that of the meaneft limb 
of the defpicableft animal: and there is in- 
comparably more art expreffed in the ftruc- 
ture of a dog’s foot, then in that of the fa- 
mous clock at Strafburg, 

Anp though the paw of a dog will be 
confeffed to be of a ftructure far inferior to 
that of the hand of a man; yet even this, 
however Ariftotle prettily ftyles it the inftru- 
ment of inftruments, is a lefs conficerable 

inftance 
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inftance tm my prefent purpol., than ano- 
ther inflance, which therctore, fince my in- 
tended brevity permits me not to confider 
many, I fhall pitch upon, asthat, which I 
fhall almott only infift on in the fmllowing 
part of this trace: and this inflance is at- 
torded me by the eye. For though the parts, 
that concur to make up that admirable or- 
gan of vifion, are very numcrous, yet how 
littl: any of them could have been fpared 
or altered, unlufs for the worfe, may appear 
by that great number of difales, that have 
been obterved in that little part of the body : 
fince cach of thofe difeafes confift in this, 
that fome of the coats, humours, or other 
parts of the eye, are brought into a ftate dif- 
tering from that, whereto nature had defign- 
ed it, and whereinto fhe had put it. It would 
be tedious fo much as to enumerate the feve- 
ral diftempers of the eye, whereunto phyfi- 
cians have given particular names; wherefore 
I fhall only mention two or three things, 
wherein one would fcarce imagine, that a 
{mall recefs from the natural ftate could 
bring any confiderable, or perhaps fenfible, 
inconvenience. That, which we call the pu- 
pil, is not (you know) a fubitantial part 
of the eye, but only a hole of the uvea; 
which aperture is almoft perpetually chang- 
ing its bignefs, according to the differing 
degrees of light, that the eye chances from 
time to time to be expofed to: and therc- 
fore one would not think, but that, whilf 
this hole remains open, it performs well e- 
nough its part, which is, to give admiffion 
to the incident beams of light, whether di- 
ret or reflected. And yet I lately faw and 
difcourfed with 2 woman, who, after a fever, 
was not able to dilate the pupils of her 


eyes as formerly ; and though they were fo 


very little narrower than ordinary, that I 
fhould fearce have taken any notice that it 
was at all fo, if fhe had not told me of it, 
yet fhe complained fhe had thereby almoft 
loft her fight, feeing objects in certain lights 
but very dimly and imperfectly. And though 
the przternatural conftriction of the pupil 
be not a frequent diftemper, yet it is not lo 
rare, but that phyficians have given it a 
place among the ftated dileafes of the eye. 
And on the other fide though it appear by 
what hath been newly related, that a com- 
petent widenefs of the pupil is requifite to 
clear and diftinét vifion, yet if its widenefs 
exceed due limits, there is produced that 
diftemper called dilatatio pupille, which is 
worfe than the former, becaufe it oftentimes 
deprives the patient almoft totally of his 
fight. And though it may feem buta flight 
circumftance, that the tranfparent coats of 
the eye fhould be devoid of colour, and of 
as little moment, that the cornea fhould be 
very finooth, provided it be tranf{parent ; 
yet, when either of thefe circumftances is 
wanting, the fight may be much vitiated : 
as we fee, that in the yellow-jaundice, when 
it is come to a high degree, the adventitious 
tin¢ture, wherewith the eye is imbued, makes 
men think they fee a yellownefs in many ob- 
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jects, to which that colour does not belong. 


And I know an ingenious gentleman, who 
having had a ‘fmall puftula excited and bro- 
ken upon the corzea, though the eye have 
been long whole ; yet a very little inequality 
or depreffior, that {till remains upon the fur- 
face of the tranfparent cornea, does fo affect 
him, that though he can read well in a room, 
yet when he comes into the open fields or 
the ftreets, he for a pretty while (as himfelf 
has particularly complained to me) thinks 
many of the objects he looks on very gla- 
ring, and fees many others, as men do 
ftones at the bottom of a brook or running 
water ; which I impute to the want of uni- 
formity in the refraction of thofe reflected 
beams of light, that fall upon the cornea, 
whofe furface is not fo fmooth and equal as 
it fhould be. 

To give fome further proof, that the eye 
was made with defign, I fhall here take no- 
tice of an obfervation or two, that do not 
occur in the diffection of a human eye, and 
therefore are not wont to be mentioned by 
anatomifts, | 

I nave obferved in frogs, (as I prefume 
fome others alfo may have done) that, be- 
fides thofe parts of the eye, which they have 
in common with men, dogs, cats, and the 
moft part of other animals, they have a pe- 
culiar, whether membrane, or cartilage, or 
both, which ordinarily is not perceived, 
wherewith they can at pleafure cover the 
eye, without too much hindering the fight, 
becaufe this membrane is as well tranfparent 
as ftrong; fo that it may pafs for a kind 
of moveable cornea, and (if I may fo call 
it) a kind of falfe-fcabbard to the eye. In 
furnifhing frogs with this {trong membrane, 
the providence of nature feems to be con{pi- 
cuous: for they being amphibious animals, 
defigned to pafs their lives in watery places, 
which for the moft part abound with fedges, 
and other plants endowed with fharp edges 
or points, and the progreflive motion of 
this animal being to be made, not by walk- 
ing, but by leaping; if his eyes were not 
provided of fuch a fheath as I have been 
mentioning, he muft either fhut his eyes, 
and fo leap blindly, and by confequence dan- 
geroufly, or, by leaving them open, mutt 
run a venture to have the cornea cut, prickt, 
or otherwife offended, by the edges or points 
of the plants, or what may fall from them 
upon the animal’s eye: whereas this mem- 
brane, as was faid, is like a kind of fpecta- 
cle, that covers the eye without taking away 
the fight; and as foon as the need of em- 
ploying it is paft, the animal at pleafure 
withdraws it into a little-cell, where it refts 
out of the way, till there be occafion to 
ufe itagain. This you may fee, if you ap- 
ply the point of a pin, or a pen, or any 
fuch fharp thing, to the eye of a frog, whilft 
you hold his head fteady : for, to fcreen his 
eye, he will prefently cover it (at leaft for 
the greateft part) with this membrane, which, 
when the danger is over, he will again with- 
draw. And becaufe many, if not moft fores 
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of birds, are wont or deftinated to fly, (as 
more would do if not kept tame) among the 
branches of trees and bufhes ; left the prick- 
les, twigs, leaves, or other parts fhould 
wound or offend their eye, nature hath 
given them likewife fuch another kind of hor- 
ny membrane, as we have been mentioning 
in frogs, 

Ir is known, that men, and the general- 
ity of four-footed beafts, and of birds, have 
feveral mufcles belonging to their eyes; by 
the help of which mufcles they can turn 
them this way, or that way, at pleafure ; 
and fo can obvert the organ of fenfe to the 
object, whether it be placed on the right 
hand or the left, or above or beneath the 
eye. But nature having not given that mo- 
bility to the eyes of flies, (the reafon where- 
of I fhall not now ftay to confider) fhe 
hath in recompence furnifhed them with a 
multitude of little protuberant parts finely 
ranged upon the convex of their large and 
protuberant eyes: fo that by the means of 
the number of thefe little ftuds (if I may 
fo call them) many beams of light, that re- 
bound from objects placed on either hand, 
or above, or beneath, the level of the eye, 
fall conveniently enough upon that organ, 
to make the objects they come from vifible 
to the animal; which you will the more 
eafily believe, if you contemplate (as I have 
often done with great pleafure) even the 
eye of an ordinary Aefh-fly, (for bees and 
other greater infects have immoveable eyes 
too, but I find them not fo pretty) in a 
good microfcope and a clear day ; for you 
may reckon fome hundreds of thefe little 
round protuberances curioufly ranged on 
the convexity of a fingle eye. 

But perhaps fome, whofe partiality for 
chance makes them willing to afcribe the 
ftructures of animals rather to that, than 
to a defigning caufe, will make them draw 
an objection, fit to be here obviated, again 
our doétrine, from what we have obierved 
of the difference between human and other 
eyes; fince they will pretend, that all organs 
of fight ought to be conformed to thofe 
of men, as thofe, that are the beft and moft 
perfect. It is true, that man being juftly 
reputed the moft perfect of animals, it is 
not ftrange, that he fhould (as men gene- 
rally do) prefume, that his eyes and other 
parts of his body are the beft contrived 
of any, that are to be found in nature. But 
yet I think we cannot from hence fafely 
conclude, that all eyes, which in other ani- 
mals are of ftructures differing from thofe 
of man, are for that reafon defcétive. For 
I confider, firft, that the admirable wifdom 
difplayed by the author of things, in fitting 
the eyes and other organical parts of ani- 
mals, for the ufes, that feem manifeftly to 
have been defigned in their fabrick, and for 
the refpective functions we actually fee them 
exercile, may juftly perfwade us, that the 
things, whofe reafons or ufes we do not alike 
difcern, are yet moft wifely conftituted ; 
fuch an author as God having too much 
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knowledge to do any thing unfkilfully, and 
we having too much p-eiumption, if we 
think he can have in the framing of his crea- 
tures no ends, that are beyond our difcovery. 
And, fecondly, we may reprefent, that the 
eye is not to be confidered abftracteJly as 
an inftrument of vifion, but as an infirument 
belonging to an animal of this or that kind, 
and who is ordinarily to make ufe of it in 
fuch and fuch circumftances. And therefore 
I think it ought not at all to difparage,. but 
rather highly recommend, the wifdom and 
providence of the great author of things, 
that he has furnifhed various fpecies of ani- 
mals with organs of fight, that are very dif- 
feringly framed and placed ; fince this diver- 
fity notably manifefts his great providence, 
and (if I may fo call it) forecaft, that has 
admirably fuited the eyes of the differing 
kinds of animals, both to the reft of their 
bodies, and (which I here mainly confider) 
to thofe parts of the great theatre of the 
world, on which he defigns, that they fhall 
live and act. Thus, though divers beatts, as 
horfes, oxen, and fome others, have their 
eyes furnifhed with a feventh mufcle, befides 
the fix they have in common with men; we 
muft not conclude, either that the organs 
of vifion are imperfect in men, or that thofe 
of thefe beafts have fomething fuperfluous. 
For horfes, &@c. being to feed for tne mott 
part on grafs and herbs of the field, and, 
that they may the better chufe their food, 
being obliged to make their eyes look very 
long downwards; the feventh mufcle does 
excellently ferve them to do fo, without. 
that wearinefs, which, if they were not fur- 
nifhed with it, that durably conftrained pof- 
ture would be fure to give them; whereas 
man, who has no fuch neceffity of looking 
affiduoufly downwards, would be but incum- 
bered by a feventh mufcle. 

Ow the other fide, the defectivenefs ob- 
fervable in the eyes of fome animals, in 
comparifon of thofe of man, may be afcrib- 
ed to the thriftinefs (if I may fo fpeak) of 
nature, that, on moft occafions, declines do- 
ing that, which is not neceffary to the par- 
ticular ends fhe aims at in the fabrick of a 
part. Thus moles being defigned to live 
for the moft part under ground, the eyes, 
which nature hath given them, are fo little, 
in proportion to their bodies, that it is com- 
monly believed, and even by fome learned 
men maintained, they have none at all. But 
though by anatomy, I, as well as fome o- 
thers, that have tried, have found the con- 
trary ; yet their eyes are very differing from 
thofe of other four-footed beafts, Which is 
not to be wondered at, confidering, that the 
defign of nature was, that moles fhould live 
under ground, where a fight was needlefs 
and ufelefs, and where greater eyes would 
be more expofed to danger ; and their fight, 
as dim as it 1s, is fufficient to make them 
perceive, that they are no longer under 
ground, (at leaft fo as they are wont to be) 
which feems to be the moft neceffary ufe 
they have of light and eyes. 

S ZOOGRAPHERS 
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ZOOGRAPHERS Obferve, that the camele- 
on has a very uncommon ftructuré of his 
vifive organs; fince, to omit leffer, though 
not inconfiderable, peculiarities, his eyes of- 
ten move independantly from one another s 
fo that, for inftance, he may look direétly 
forward with the right eye, and with the o- 
ther at the fame time direétly backwards 
towards his tait; or may turn the pupil of 
the former ftraight upwards, whilft he looks 
downwards with the other : which peculiar 
power feems to have been granted him by 
providence, that, being a very flow animal, 
and deftinated to live for the moft part in 
trees and bufhes, and there chiefly feed on 
flies ; he may perceive them, which way fo- 
«ver they chance to come within the reach 
of his long tongue, by fuddenly darting out 
of which he catches his nimble prey. 

WHEREAS it may be obferved, that many 
or moft, if not all, meer fifhes have the 
chryftalline humours of their eyes almoft 
{pherical, as to fenfe, and confequently far 
more round than that humour is wont to be 
found in man, and other terreftrial animals ; 
this difference of figure, though it would 
be inconvenient in us, does very well accom- 
modate fifhes ; fince they living in the water, 
which, as a thicker medium, does much more 
refract the beams of light, than the air, 
through which they pafs to our eyes, it was 
fit, that the chryftalline humour of fifhes 
fhould be very globous, that, by the help of 
their figure, the beams already refraéted by 
the water, fhould be yet fo much refracted 
and made convergent, as to paint the ima- 
ges fo. near, as upon the bottom of the eye. 
- Ove, that being curious, had more oppor- 
tunity, than I have, to furvey and- reflect on 
the various ftructures of the organs of vifion 
in differing animals, may, if I- miftake not, 
be able to find, by comparing them with the 
other parts of the fame animal, and the fcene 
he is defigned to. a& on, and the ufes he is 
to make of his eyes in his moft ordinary cir- 
cumftances ; fuch a perfon, I fay, may be 
able to offer a probable reafon of feveral dif- 
ferences in thofe organs, that, if commonly 
taken notice of, would feem to the cenforious 
to be aberrations of nature, or defects. To 
which purpofe I remember, that an ingeni- 
ous cultivator. of optics gives this reafon of 
what both he and I have taken notice of 
(though it be ufually overlooked) about the 
figure of the pupil ; namely, that though it 
bé oblong in horfes, oxen, and divers other 
quadrupeds,, as well as in cats, yet in the 
former kinds of animals the pupil lies tran{- 
verfly. from the right fide of the eye to the 
left, but in cats its fituation is perpendicular ; 
whereof he ingenioufly gueffes the reafon 
may be, that horfes and oxen being ufually 
to find their food growing on the ground, 
they can more conveniently receive the 
images of the laterally neighbouring grafs, 
&§c. by having their pupils tranfverfly 
placed ; whereas cats, being to live chiefly 
upon rats and mice, which are animals, that 
ufually climb up or run down walls and 
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other fteep places, the commodioufett fituat 
tion of their pupil, for readily difcovering and 
following thefe objects, was to be perpendi- 
cular, But it is time we proceed in our dift 
courfe, 

Orne inftances to the fame purpofe with 
this are elfewhere delivered; and therefore I 
fhall now, to ftrengthen the apology for di- 
vine providence, take notice, that the differ- 
ing ftruétures and fituations of the eyes in fe- 
veral animals are very fit to fhew the foecuh- 
dity of the divine author’s fkill, (if I may fo 
{peak,) in being able to frame fo great a va- 
riety of exquifite inftruments of vifion. And 
indeed, if I may prefume to guefs at any of 
God’s ends, that are not manifett, ( for 
other others of his ends feem confpicuous,) 
I fhould think, that this delichtful and won- 
derful variety, that we may obferve, not only 
in animals themfelves confidered as entire fyf- 
tems, but in thofe parts of them, that appear 
deftinated for the fame function, as particu- 
larly that of feeing was defigned, at leaft 
among other ends, to difplay the multipli- 
city of the great creator’s wifdom, and fhew 
his intelligent creatures, that his {kill is not 
confined to one fort of living engines, nor in 
the parts of the fame kind, (as eyes, ears, 
teeth, €%c.) to the fame contrivances ; but js 
able to make for the fame ufe, a multitude 
of furprifing organs or inftruments, though 
not perhaps all equally perfect, (fince, to do 
fo, we may think he muft make no animals 
but men,) -yet all of them curious and ex- 
quifite in their kinds, and in order to their 
differing ends. To be able to frame both 
clocks, and watches, and fhips, and rockets, 
and granadoes, and pumps, and mills, &¢, 
argues and manifefts a far greater {kill in an 
artificer, than he could difplay in making but 
one of thofe forts of engines, how artificially 
foever he contrived it. And the fame fupe- 
riority of knowledge would be difplayed, by 
contriving engines of the fame kind, or for 
the fame purpofes, after very differing man- 
ners, As weights tndeed are of great ufe and 
neceffity in the famous clock of Strafburg ; 
and therefore it recommends the inventors of 
watches, not only that they can make clocks 
of a very little and eafily portable bulk, 
which the Stra/burg machine is not, but can 
make a clock without weights, and by means 
of a {pring perform their office. And thus, 
though to fly it feems abfolutely neceffary, 
that an animal fhould be furnifhed with fea- 
thers, the wife creator hath fhewn, that he 
is not confined to make ufe of them for that 
purpofe ; fincea flying fifh is able to move a 
great way in the air; and the Indies have 
lately furnifhed us with a fort of flying {quir- 
rils, whereof I faw one alive at Whitehall. 
And though the flight of thefe is not long, - 
yet there is another kind of animals without 
feathers, that can fly long enough, namely the 
batt ; though fome of thefe, as I have feen, 
be little lefs than hens : ‘and I have been af- 
fured by a credible eye-witnefs, that in the 
kingdom of Golconda he had feen much 
bigger. 
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But though this confideration may fuffice 
to juftify the wifdom of the creator, who be- 
ing an agent moft free, as well-as moft wife, 
men ought not to find fault, if he think fit to 
recommend his wifdom by difplaying it in 
very different manners 3 yet this is not all that 
may be faid on this occafion. For there are 
many cafes, and perhaps far more than we 
imagine, wherein the peculiar, and in fome 
regards lefs perfect, fabric or fituation of an 
eye or other organical part, may be more 
convenient, -than the correfpondent organ of 
man, to attain the ends, for which it was gi- 
ven to an animal, that was to aét upon fuch 
a theatre, and live by fuch provifion. Be- 
fides that an organical part may, in fome ani- 
mals, be intended for more ufes than in 
others, and therefore may require a differing 
ftructure, as in moles, the feet are other- 
wife framed or fituated, than in other qua- 
drupeds, becaufe the chief ufe they were to 
make of them was not to walk upon the 
ground, but to dig themfelves ways under 
ground ; the provident dmpisez3s wifely fuit- 
ing the fabric of the parts to the ufes, that 
were to be made of them: as a mechanic 
employs another contrivance of his wheels, 
pinions, €%¢. when he is to grind corn with a 
mill, that is tobe driven by water, than when 
he is to do the fame thing by a mill, that is 
to be moved by the wind. And the cameleon 
has a tongue, both peculiarly fhaped, and of 
a length difproportionate to that of his body, 
becaufe he was to take his prey by fhooting 
eut (if I may fo fpeak) his tongue at the flies 
he was to live upon, and could not often ap- 
proach them very near without frighting 
them away. And in many cafes, in which 
this reflection does not fo properly take place, 
we may obferve, that there is a wonderful 
compenfation made for that, which feems a 
a defect in the parts of an animal of this or 
that particular fpecies, compared with the 
correfpondent ones of a man, or an animal of 
fome other f{pecies. 

Tus birds, that (except the batt, and 
and one or two more) want teeth to chew 
their food, are not only furnifhed with hard 
bills to break it; and birds of prey, as 
hawks, &%@c. with crooked ones to tear it ; 
but, which is more confiderable, have crops 
,to prepare and foften it, and very ftrong 
mufcular ftomachs to digeft and grind it: 
in which work they are ufually helped by 
gravel and little ftones, that they are led by 
inftinét to fwallow, and which are often 
found (and fometimes in amazing numbers,) 
in thetr ftomachs, where they may prove a 
vicarious kind of teeth, 

I saxty hereafter have occafion to fay 
famewhat more againft their opinion, that 
find fault with thofe animated ftructures, that 
we think to be productions of the divine wif- 
dom, under pretence, that the parts of fome 
living creatures are not fo curious and fym- 
metrical, as-not to have been cafually produ- 
cible. But, in the mean time, I fhall here 
note, for thofe, that afcribe fo much to 
chance, that chance is really no natural 


caufe or agent, but a creature of man’s in- 
tellect. For the things, that are done in the 
corporeal world, are really done by the parts 
of the univerfal matter, acting and fuffering 
according to the laws of motion eftablifhed 
by the author of nature. But we men, look- 
ing upon fome of thefe parts as directed in 
their motions by God, or at leaft by nature, 
and difpofed to the attainment of certain 
ends; if by the intervention of other caufes, 
that we are not aware of, an effect be pro- 
duced very differing from that, which we fup- 
pofed was intended, we fay, that fuch an 
effect was produced by chance. So that 
chance is indeed but a notion of ours, and 
fuch a thing, as a fchoolman might call an 
extrinfical denomination, and fignifies but 
this 3 that in our apprehenfions the phyfical 
caufes of an effect did not intend the pro- 
duction of what they neverthelefs produced. 
And therefore I wonder not, that the philo- 
fophers, that preceded Ariffotle, fhould not 
treat of chance, among natural caufes ; as 
we may learn from Arftotle himfelf, who is 
more juft to them in fufpecting they owned 
not fuch a caufe, than in taxing them of an 
omiffion for not having treated of it. : 
Anp_ on this occafion I fhall only add, 
before I proceed, that whereas fome of the 
moft curioufly fhaped kind of ftones, as the 
Aftroites, have emboldened many of the fa- 
vourers of Epicurus to bring them into com- 
petition with thefe animals, or parts of ani- 
mals, from their likenefs to which they have 
received their names ; it is fit to be confi- 
dered, firft, that fome learned men have of 
late made it very probable, that fome of the 
curloufeft forts of thefe ftones were once 
really the animals, whofe fhapes they bear, or 
thofe parts of animals, which they refemble ; 
which animal fubftances were afterwards 
turned into ftones, by the fupervening of 
fome petrefcent matter, or petrifying caufe ; 
of which metamorphofis I have met with, 
and do elfewhere mention, more inftances, 
than are fit to be fo much as named in this 
place. Secondly, though fome of thofe forts 
of ftones were the production of the mineral 
kingdom, (for I will not be dogmatical iri 
this point ;) yet, befides that it would not 
clearly follow, that they owe their fhapes to 
chance, fince there is no abfurdity to admit 
feminal principles in fome more elaborate 
forts of foffiles ; I think it would be very in- 
jurious to make thefe produétions vie with 
the animals, to which they are compared. 
For the refemblance of fhapes, wherein alone 
they and the animals agree, being but the 
outward figure, is but a fuperficial thing, 
and not worthy to be mentioned, in compa- 
rifon of that, wherein they differ ; the rude 
and flight contexture of the beft fhaped ftones, 
being incomparably inferior to the internal 
contrivance of an animal, which muit con- 
fit of a multitude of parts, of fuch a figure, 
bulk, texture, fituation, €%c. as cannot but 
be obvious to any, that have feen diffections 
fkilfully made, And it is not only in the 
{table and quiefcent parts, that this great in- 
ternal 
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ternal difference between {tones, and the ani- 
mals they refemble, is to be found; but 
there is in a living animala greater difference, 
than any of the knives of anatomifts can fhew 
us in a dead one betwixt a ftone, though ne- 
ver jo curioufly eured, and an animal, For 
there are, I know not how many, hauors, 
{pirits, digeftions, {ecretions, coagulations, 
and motions of the whole body, and of the 
limbs and other parts, which are lodged and 
performed in a living body, and not in a 
cadaver; and are perchance far more admi- 
rable, even than the ftructure of the ftable 
and quiefcent parts themfelves, So that 
though a ftone, outwardly very like a fhell- 
fifh, were made by chance ; yet trom thence 
to conclude, that chance may make a real 
living fhell ffh, would be to argue wore 
than he, that fhould contend, that becaufe 
even an unfkilful fmith may make a hollow 
piece of metal like a watch cafe, though he 
can fill it but with filings of iron, or fome 
other rude ftuff, he muft be able to make a 
watch ; there being lefs difference betwixt 
the fkill expreffed in making the cafe of a 
watch and the movement, than in making 
a body like a thell, and the internal parts of 
a real fifh : or to fay, that becaufe putre- 
faction and winds have fometimes made 
trees holiow, and blown them down into the 
water, where they fwim like boats; therefore 
the like caufes may make a galley built and 
contrived, as well within as without, accord- 
ing to the laws of naval architecture, and 
furnithed with mariners to row it, fteer it, 
and, in a word, to excite and guide all its 
motions to the beit advantage, for the pre- 
{ervation and various ufes of the veffel. In 
fhort, if chance fometimes does fome {trange 
things, it is in reference to what the herfelf, 
but not to what nature, ufes to perform. 
AND now, to give you the fummary of 
sy_thoughts, about the fecond quettion ; 
1. I think, that from theends and ufes of the 
parts of living bedies the naturalift may 
draw arguments, provided he do it with due 
cautions, of which I fhall fpeak under the 
fourth queftion. 2. That the inanimate bo- 
dies here below, that proceed not from femi- 
nal principles, have but a more parable tex- 
ture, (if I may fo fpeak) as earths, liquors, 
flints, pebbles, and will not eafily warrant 
ratiocinations drawn from their fuppofed 
ends. 3. I think the ccelcftial bodies do a- 
bundantly declare God’s power and greatnefs, 


caufes may be from the ftru@ture of animals, 
that either the fole or the chief end of them 
all is to enlighten the earth, and bring be- 
nefits to the creatures, that live upon it. 

In what has been hitherto faid on our fe- 
cond queftion, it is plain, that I fuppofe the 
naturalift to difcourfe meerly upon phyfical 
grounds, But if the revelations ‘contained 
in the holy fcriptures be admitted, we may 
rationally believe more, and {peak Jefs hefi- 
tantly, of the ends of God, than bare philo- 
fophy will warrant us todo. For if God is 
pleaied to declare to us any thing concerning 
his intentions, in the making of his creatures, 
we ought to believe it, though the confider- 
ation of the things themfelves did not give 
us the leaft fufpicion of it ; which yet in our 
cafe theydo. And therefore a late ingenious 
author did cauflefsly refle& upon me, for 
having mentioned the enlightning of the 
earth, and the fervice of men, among the 
ends of God, which he thought undifcover- 
able by us. For whether or no we can dif- 
cover them by meer reafon, as divers of the 
heathen philofophers thought they did ; yet 
fure we may know thofe, that God is pleated 
to reveal to us: and the perfons I argued 
with were apparently fuch, as admitted the 
authority of the fcriptures ; which exprefsly 


teach us, that God made the two great lumi-Gen.i. 16. 


naries, (for fo I fhould render the Hebrew 
Words OY MINS DP) the greater for 
the rule of the day, and the leffer for the rule of 
the night. And that he iizcce the flars alfo, and 
fet them in the firmament, or rather expan- 
{um of the heaven, to give light upen the earth. 
And a little above, among the utes of the 
luminaries thefe are reckoned, ta divide the 
day from the night, and to be for fens, and fer 
Seafons, and for days and years, And in ano- 
ther place, the prophet Afofes dehorting the 
Hfraelites from worfhipping the fun, the 
moon, and the ftars, tells them, that the 


Lord had imparted them unto all nations under Deut de: 


the whole heaven. And therefore thofe Car- 
tefians, that, being divines, admit the autho- 
rity of holy fcripture, fhould not rejeét the 
confideration of fuch final caufes, as revela- 
tion difcovers to us ; fince it is certainly no 
prefumption to think we know God’s ends, 
when he himfelf acquaints us with them ; 
nor to believe, that the fun, though it be ge- 
nerally efteemed to be a nobler body than the 
terreftrial globe, was made, among other 
purpofes, to give light to its inhabitants, Ie 


by the immenfity of their bulk, and (if the 
earth ftand ftill) the celerity of their motions, 
and alfo argue his wifdom and general provi- 


is recorded in the book of Genefis, the defign Gen, i. 
of God in making man was, that men fhould 26, 275 
Jubdue the earth (as vaft a globe as it is) and 28. 


dence as to them; becaufe he has for fo many 
ages kept fo many vaft vortices, or other 
mafles of matter, in fcarce conceivably rapid 
motions, without deftroying one another, or 
lofing their regularity. And I fee no ab- 
furdity in fuppofing, that, among other ufes 
of the fun, and of the ftars, the fervice of 
man might be intended; but yet I doubt, 
whether, from the bare contemplation of the 
heavens ‘and their motions, it may be co- 
ently interred, at leaft fo ftrongly as final 
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have dominion over the fifo of the fea, and over 
the fowl of the air, and over the cattle, and 
over all the earth, and (to {peak fummarily) 
over every living thing, that moveth 
earth, And the fame book informs us, that 23. 
after the deluge, God delivered all terreftrial 
beafts, and fowl, and fifbes, and every moving 
thing, that lives, into the hands of men; and 
intended, that they fhould eat animals, as be- 
fore the Hood he had appointed them all the 
forts of wholefome vegetables for their food. 
And 
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And fince God was pleafed to appoint, that 
men fhould live on thefe creatures, it cannot 
be abfurd to fay, that, among other purpofes, 
to which he deftinated the fun, his fhining 
upon the earth was ones fince without his 
light and heat, men could not provide for, 
or enjoy themfelves; and neither thofe 
plants, that men and cattle muft live upon, 
could grow and ripen; nor (confequently ) thofe 
animals, that were to be their principal food 
and ferve them for many other ufes, could be 
{uftained and provided for. Many other texts, 
that fhew, how much God was pleafed to in- 
tend man’s weliare, and dominion over many 
of his fellow-creatures, might be here al- 
ledged. But I fhall content myfelf to men- 
tion, what the kingly prophet fays in the 
Sth pfalm, where {peaking of man to his 
maker, he fays; Thou haft made him a little 
lower than the angels, and haft crowned him 
with glory and honour. Thou madeft him to 
have dominion over the works of thine hands, 
and haft put all things under bis feet. Indeed 
if in man we confider only that vifible part, 
his body ; the fmallnefs of it may make it 
thought improbable, that portions of the uni- 
verfe incomparably greater than he, fhould 
be at all intended to be ferviceable to him. 
But Chriftians ought not to think this incre- 
dible, if they confider man, as he chiefly 
confifts of a rational mind, which proceeds 
immediately from God, and is capable of 
knowing him, loving him, and being eter- 
nally happy with him. They, that defpife 
man confidered in this capacity; do very lit- 
tle know the worth of a rational foul ; and 
eftimate things like mafons, and not like jew- 
elers, who juftly value a diamond no bigger 
than a bean, more than a whoie quarry of 
ordinary ftones. And particularly to thofe 
undervaluers of their own f{pecies, that are di- 
vines, it may be reprefented, that God, 
who will not be denied to be the beft judge 
in this cafe, as in all others, was pleafed to 
confider men fo much, as to give David 
caufe to admire it in the words lately cited ; 
and not only to endow them with his image 
at their firft creation, but when they had cri- 
minally loft and forfeited it, he vouchfafed to 
redeem them by no lefs than the fufferings 
and death of his own fon, who is incompa- 
rably more excellent than the whole world. 
And it is not incredible, that God fhould have 
intended, that many of his other works 
fhould be ferviceable to man 3 fince by mi- 
raculous operations he hath fometimes fuf- 
pended the laws of nature, and fometimes 
over-ruled them, upon the account of man ; 
as may appear by Noabh’s flood; by the paf- 
fage of the J/raelites on dry land through the 
Red Sea, and the river of Jordan; by the 
ftanding ftill of the fun and moon (or the 
terreftrial globe) at ofoua’s command ; by 
the inefficacy of the burning fiery furnace 
on Daniel’s three companions ; and (to be 
fhort) by the ftupendous eclipfe of the fun 
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at the full moon, at the crucifixion of the 
Mefias. To which I might add, that the 
chief part of mankind, namely the children 
of God; will, by their moft bountiful remune- 
rator, be thought fit to inhabit the new 
world (for that; by an Hebraifm, is meant by 
the new heavens and the new earth St. Peters per. iii, 
{peaks of ) which fhall fucceed the renova-19, 11, 
tion and refinement of the prefent world by 7» 13> 
the laft fire, that will not only diffolve, but, 
if I may fo fpeak, transfigure it, 

Awnp we fhall the lefs {cruple to admit, that 
fuch vaft and bright bodies as the fun and 
moon may be defigned (among other things) 
to be ferviceable to men; if we confider, 
that it is fo far from being a conftant rule; 
that a thing more excellent cannot (by a wife 
agent) be employed for the good of one, that 
is lefs fo, that not only the firft ange!, whofe 
apparition we read of in the fcripture, was g., xvi 
fent to relieve Hagar’, a flave wandring in ag, ” 
wildernefs ; another had regard to the life of 
a footh-fayer’s afs; and many others (and Num.xxii: 
fometimes companies of them) were em:23- 
ployed on earth to do good offices to parti- °°"*™4# 
cular perfons : but of all the angels in gene- * Kings 
ral, the excellent epiftle to the Hebrews in-16, 17: 
forms us, That they are minjftring fpirits, Heb. i. 
fent forth to minifter unto them, who fhall be 4. 
heirs of falvation. 


SECT. Il. 


T O handle the third queftion, * it will 
be neceffary for us to clear the grand 
difficulty, that has, ever fince Ariftotle’s time, 
and even before that, perplexed thofe, that 
allow in natural philofophy the confideraticn 
of final caufes. ‘The difficulty is obvious e- 
nough ; for much the greater part of bodies 
being void of knowledge, and moft of them 
(as all inanimate bodies) of life itfelf, it 
feems not conceivable, how they fhould aé 
conftantly for ends they are not capable of 
pre-defigning, and appofitely employ means; 
that they have no knowledge, wherewith to 
make choice of. 

ARISTOTLE, who exprefly teaches, that 772. Avifi. 
nature does nothing in vain, and rightly de Ceelo, 
judged, that the aétions of natural agents! H.c 5. 
tended to certain ends, takes notice of this 5° en 
dificulty, but feems rather to fhift it of & interitu 
than refolve it ; the folution he frames ré-1. I, c.to. 
garding fo peculiarly the words, wherein he 
has expreffed the objection, that I much 
doubt, whether it would fignify much to 
clear the fame difficulty propofed in other 
terms: and to me he feems to fpeak fo 
darkly, not only in his tranflator’s Latin, 
but in his own Greek, that, if he have given 
a good folution of the difficulty, I muft in- 
genioufly confefs my dullnefs, in not being 
able to underftand it. _ 

But, to confider the difficulty itcfelf, 
there are two accounts, on which the aétions 
of.natural agents may be faid to tend toa 


* Viz, Whether, and in ubat Jenfe, the aéting for ends may be aftribed to an unintelligent, and even inanimate 


body ? 
Vou, IV, 
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certain end: one, when the agent has a 
knowledge of that end, and a¢ts with an in- 
tertion to obtain it; as when a man fhoots 
an arrow to hit a mark: che other is, when 
the action of the proximate agent is indeed 
fo directed, as ic ought to be to obtain an end, 
and yet that end is neither known nor in- 
tended by the proximate agent, but by a re- 
moter agent, that is intelligent. In the former 
of thele denies LE cannot admit, that (not now 
to examine, whether any living, but not ra-+ 
tional works of nature may) any inanimate 
bodics can act for an end; fcr to do fo, pre- 
fuppufes, that the agent both knows the end 
he is to attain, and purpofes to attain it; 
which are things, whereof inanimate bodies 
are uncapable. And to fancy with fome, 
that they may have a knowledge /uz generis, 
(as they fpeak) which, though confined to 
the actions proper to this or that particular 
kind of body, is yet fufficient to determine 
to thofe actions, is to offend againft thar ra- 
tional and received rule of philofophizing, 
Entia nen funt multipheanda fine necefftate, 
and to introduce a fort of knowledge,. which 
I fear the propofers do not well ccnceive, or, 
at leait, Iam fure I do not. 

Ir remains then, that I embrace the fecond 
fenfe, in which we formerly faid, that natu- 
ral things may be faid to work for an end ; 
though indeed in. this cafe, we muft {peak 
fomewhat improperly : for, by-him, that con- 
fiders, the action will be oftentimes more 
juftly attributed to the intelligent, but remo- 
ter, than to the irmmediate agent, which 1s 
but, as it were, the inftrument of the other, 
But how this is poffible to be done, appears 
dificult to be explained. To me it feems, 
it may be thus conceived : the moft wife and 
powerful Author of nature, whofe piercing 
fight is able co penetrate the whole univerfe, 
and furvey all the parts of it at once, did, at 
the beginning of things, frame things cor- 
poreal into fuch a fyftem, and fettled among 
them fuch laws of motion, as he judged furt- 
able to the ends he propofed to himfelf in 
making the world: and as by virtue of his 
vaft and boundlefs intelleét, that he at firft 
employed, he was able not only to fee the 
preient itate of things he had made, but to 
torefee all the effects, that particular bodies 
fo and fo qualified, and a¢ting according to 
the laws of motion by him eftablifhed, could 
in fuch and fuch circumftances have on one 
another; fo by the fame omnifcient power, 
he was able to contrive the whole fabric, and 
all the parts of it, in fuch manner, that, 
whilft his general concourfe maintained the 
order of nature, each part of this great en- 
gine, the world, fhould, without either in- 
tention or knowledge, as regularly and con- 
{tantly act towards the attainment of the re- 
{pective ends which he defigned them for, 
as if themfelves really underftood, and in- 
duftrioufly profecuted thofe ends, Juft as in 
a well made clock, the fpring, the wheels, 
the balance, and the other parts, though 
each of them act according to the impulfes 
it receives, and the determination, that is gi- 
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veh it, by the other pieces of the engine, 
without knowihg what the neighbouring 
parts, or what thermifelves do j yet their ten= 
dencies are fo determined, and fometimes 
over-ruled, and their motions fo quickened, 
by the ftructure of the clock; that they would 
not move more conveniently; nor better per- 
form the funétions of a clock, if they knew, 
that they were to make the index truly mark 
the hours, and intended to make it do fo. 
It is true, that it is not eafy to conceive, how 
one agent fhould, by fo fimple an inftrument 
as local motion, be able to dire& a multitude 
of agents, as numerous as the bodies, that 
make up a world, to act as regularly, as if 
cach of chem acted upon its own part’cular 
defign, and yet all of them conipired to 
obey che laws of nature. But if we confi- 
der, that it is to God, that is an omnifcient 
and almighty Agent, that this great work is 
afcribed, we fhall not think it incredible ; 
efpecially if we confider, that, whereas it is 
manifeft enough, that a multitude of bodies 
act, as we have fuppofed, if we will not 
afcribe the direction and fuper-intendence of 
the motions, that are manifeftly fitted for 
the attainment of ends unto God, we mui 
do it to nature, which will not leffen, but 
increafe che difficulty: and when I have feen, 
as, fometimes I have, with pleafure, a great 
engine, wherein the works of I know not 
how many trades, and a great many other 
motions, were performed by little puppets, 
that managed the tools of the artificers ; 
and all thefe were fet a work by one fpring, 
which communicated motions, that were re- 
gulated and determined by the particular 
ftructure of the little ftatues and other bo- 
dies: when, 1 fay, I confider fuch things as 
thefe, I cannot think it impoffible, that the 


divine and great ‘Avpizey}s, as both philofo- Heb. xi, 


phers and facred writers have ftiled the world’s 1° 
Creator, fhculd be able, by the motions and 
{tructure of matter, -to fet a work very many 
partial and fubordinate engines, For it will 
not, I hope, be denied, that the multitude 
of thefe does not any thing near fo much 
furpafs the number of thofe, which I faw in 
the hand of an illiterate tradefman, as the 
narrow knowledge of that artificer is furpaf- 
fed by the boundlefs underftanding of an 
omnifcient artift, And it is more, in the 
making fo many and fo various bodies act 
according to their particular defignations, and 
and yet all of them confpire to the general 
ends of the univerfe, that God’s wifdom, 
and (if I may fo fpeak) his fkill is difplayed, 
than barely in the making bodies act appo- 
fitely for ends to themfelves unknown. For 
if moving bodies be duly difplayed, and 
have a fufficient connection, it is not dificult 
to dirett a few of them to the attainment of 
an end propofed by an underftanding agent, 
though unknown to the immediate agents; 
as antiently among the Jewifh hufband-men, 
(and at this day in fome parts of the Eaft) 
the ox, that intended no fuch matter, did, 
by treading the corn, as well feparate the 
grain from the ftraw, as our plowmen do, 
when: 
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when they threfh it purpofely to make that 
feparation: and a horfe or an afs ih a mill 
may as well; by his going round; grind the 
torn, as the miller himfelf could do. 

_ Nor is this doétrine inconfiftent with the 
belief of any true miracle for it fuppofes 
the ordinary and fettled courfe of nature to 
be rhaintaineds without at all denying; that 
the moft free and powerful Author of nature 
is able, whenever he thinks fit, to fufpend, 
alter, or contradict thofe laws of motion, 
which he alone at firft eftablifhed, and which 
necd his perpetual concourfe to be upheld. 

Tue laws of method would oblige me to 
conclude here this fection, and pafs to an- 
others but in regard, that all I thought my 
felf obliged to fay about it, leaves it fo very 
fhort, as to be very difproportionate in bulk 
to the other fections of this difcourfe, I will 
crave leave to lengthen it in this place, with 
fomething, which, though it may be judged 
to belong more properly to another, will not 
perhaps be thought to be impertinent here ; 
and much lefs to be ufelefs to the defign of 
this diftourfe. 

Here then you may pleafe to take notice, 
that in all that I have difcourfed in the fecond 
fe¢tion, or may elfewhere have occafion to 
fay, again{t the received opinion, that the 
whole material world was made for man, I 
would not be underftood to fpeak either too 
dogmatically, or too exclufively ; my defign 
being to deliver, what I thought might pro- 

bably be repreiented to take off the preju- 
_ dice, that men are generally prepoffeffed with 
in their own favour. For though the argu- 
ments I alledge againft the vulgar opinion, 
feem as yet to me more probable, than thofe I 
have hitherto met with for it, efpecially as it 
relates to the vaft celeftial region of the 
world; yet I am not only willing to grant, 
that, among the ends defigned by the Au- 
thor of nature, in feveral of his works, efpe- 
cially plants, animals and metals, the utility 
of men may be one, and perhaps one of the 
principal; but I am not averfe from think- 
ing, that human ends, (or ufes, that relate to 
men) tay have been defigned by God in fe- 
veral creatures, whofe human ufes men are 
not yet aware of; and that he may have in- 
tended, that of feveral of his creatures, whereof 
men do already know, and make fome ufes, 
they fhall hereafter difcover other utilities, 
and perhaps nobler ones, 

Taosz, that reflect on the providence of 
God, whilft they reprefent, what they call 
nature, as a ftep-mother to man, whom fhe 
brings naked, toothlefs, and helplefs into the 
world, whilft fhe furnifhes the new-born foe- 
tus’s of brutes with wooll or other clothing, 
and both with a power to walk and feek their 
food, and (as to many of them) with teeth 
to eat it: thofe men, I fay, have been long 
ago anfwered by the eloquent Laéfantius, and 
other champions of Providence, And there- 
fore I fhall only add this, that God, by gi- 
ving man neceflity and reafon, has effectually 
excited him, and richly furnifhed him with 
ability, to procure for himfelf far greater ac- 


commodations and advantages, than thofe 
beafts come into the world with; and by 
vouchfafing him that noble faculty of un- 
derftanding; he has put it in his power to 
convert to his own ule thofe Very things, for 
which profane wits would have the condi- 
tion of beafts preferable to his: For man; 
by his reafon employing flilfully fuch admi- 
rable inftriments as ‘his hands, is able to 
mafter and apply to his own ufes the fiérce- 
nefs of feveral wild beafts, as leopards, (which 
the Perfians hunt with) the vaft ftrength of 
elephants, the huge bulk of whales; the fa- 
gacity of fpaniels, hounds, and fetters, the 
{wiftnefs of greyhounds; the fubtlety of 
tumblers; and the furs of beavers; martins, 
Se. to omit a multitude of others, which 
God, by the fingle gift of reafon to man, 
has enabled him to mafter and make ufe of to 
his own advantage: And though at firft he 
be helplefs enough, and unable to exercife his 
dominion over inferior creatures; yet God 
has fufficiently provided for him, by giving 
his parents, whilft lie needs them; that soe,4 
natural affection for him; which engages them 
to take care of him; till he be in condition 
to take care of himfelf, and becomie quali- 
fied to obtain fuch knowledge and induftry, 
as may make him poffeffor of the advantages, 
whereof his- indulgent and bountiful Creator 
made him capable, 

THose moderns, that think it ridiculous 
to imagine, that, in framing fuch vaft bodies 
as the earth, and fome of the celeftial globes, 
their Creator fhould have any regard to fo 
{mall a part of the earth as man, and de- 
figned, that they fhouldbe fome way or other 
ferviceable to him, look upon things rather 
as furveyors, who confider mainly their ex- 
tent, than as philofophers, that eftimate them 
by their intrinfic value. For though it be 
true, that man, confidered barely as an animal, 
is a creature little enough to be contempti- 
bles yet as he is endowed with a foul imma- 
terial, rational, and immortal, he is a crea- 


ture much more noble and excellent than the © 


whole terraqueous globe, or a much vafter 
maffe of corporeal fubftance, that is ftupid 
and inanimate, For the rational foul is ca- 
pable of underftanding, and willing, (which 
are higher faculties than mere matter can 
reach to) and which is more, of knowing, 
ferving and enjoying God. And man being 
the only vifible creature, that is capable to 
underftand the wifdom, power, and benefi- 
cence of God in the-creation, and in many 
ways to fubdue a great variety of the other 
creatures, and apply them to his ufes; it 
ought not to feem ftrange, that the wife 
Author of the univerfe, that made all things 
fo as to bring glory to himfelf, fhould have a 
more efpecial regard to fo noble a piece of 
his workmanfhip, than to any, that, being 
merely corporeal, can neither underftand his 
wifdom and his power, nor render him thanks 
nor praifes for the manifold and admirable 
effects of them. And that littlenefs, that is. 
alledged to make man a contemptible crea- 
ture, 1s fo far from being a pee 
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that noble part of him, the foul; which makes 
him a man, that is, a rational creature ; that 
its excellency confifts in being lefs than the 
minutelt body; fince; not having extenfion, 
it is not divifible; which is the prerogative 
of fubftances, which, for that. reafon, are 
immaterial and immortal. 

Tis mention of the human mind leads 
me to a further reflexion, which is, that many 
parts cf the material world, whereof man 
has not been known to make any advantage 
in the capacity of a mere animal, may yet 
be highly ufeful to him, as he is a rational 
creature, that is, capable, by contemplating 
tlle great and admirable works of God, to 
raife his mind to the acknowledgment of the 
divine Architect’s power, wifdom and bene- 
ficence, and thereby find produced in, him 
due fentiments of veneration, gratitude, and 
love. And thefe may be fafely reckoned 
among thofe ends or ufes, which in the firft 
fection we have ftiled human ones; fince 
fome of the Heathen philofophers themfelves 
called the world a temple, and one of the 
more philofophical fathers of the church, 
loftily {tiles it, TUsAregioy TAS Seopreacias , % 
huyay aoyinay di aonnrdoy 

Awnp indeed we find, that the pfalmift alone 
may furnifh us with divers inftances to our 
prefent purpofe: for not only he teaches us 
that the heavens declare the glory of God, and 
that ‘in’ a-language, ‘that, notwithftanding 
what happened at Bade/, reaches to all the na~ 
tions of the world ; but he employs the con- 
templation of God’s vifible works, to excite 
in bimfelf aad others true fentiments, both 
of devotion and of particular virtues. Thus 
Pf. cxxxix- the confideration of his having been wonder- 
Fr civ, fully formed in his mother’s womb, moves 
rhroughoit,um to revere and celebrate the admirable 
eipecially (kill of the Opificer, Elfewhere the confi- 
ver. 24 deration of the regular viciffitudes obfervable 
in the courfe of nature, invite him to ad- 
mire and extol the providence of God. And 
when in another place, he beholds thofe vatt 
bodies and fhining ones, that compofe and 
adorn the coeleftial part of the world, he 
juftly falls into fentiments of great humility 
and deferved gratitude. 

Awnp as to this ufe, the diftance and vatft- 
neis of the fixed ftars, the immenfity of the 
heavens, and the regular motion of the fu- 
perior planets, (fuppofing they can bring 
man no other advantage) may do him good 
feryice, fince they afford him rational and 
folid grounds to believe, admire, adore, and 
obey the Deity. For by thus fpiritualizing. 
(if I may fo fpeak) the corporeal works of 
God, there may accrew to the pious foul 
afes far more valuable, than they can afford 
the body; fince they will perfectionate the 
mind here, and gontinue to be advantageous 
to it, when the body will not need the world, 
and the world itfelf, as to its prefent contti- 
tution, fhall be deftroyed. 

Bur to proceed from this ufe of the world, 
which is theological, to a human ufe, that is 
more phyfical, as relating to the prefent wel- 
fare cf man, as he is an animal, as well asa 

2 


Pal. xix. 


zy, 25 3: 


Pfal. vill. 


35> 4 


A Disoursivion about the FiInAtL Causes 


rational ereature ; I fhall reprefent, that as a 
nation is oftentimes, in the account of pro- 
vidence, confidered as one man, notwith- 
{tanding its Various difperfions, and perhaps 
long. continuance y as the Hfraelitith people, 
during many ages, notwithftanding its divi= 
fions and captivities, was addreffed to and 
treated, by the prophets and apoftles com- 
miffioned by God, as one perfon, named 
Lfrael, whom: God, fometimes in the ferip- Exod. iv, 
ture, 1s pleafed to call his fon: fo perhaps it22. _ 
will not be abfurd to conceive, that mankind #of *+ 1 
itfelf may in fome regards, or as to fome 
purpofes, be looked upon, by its author, as 
one man, who,/ by fucceffive improvements 
of his knowledge, may, from time to time, 
be enabled to make new and confiderable ufes 
of the things, that the wife and bountiful 
providence of his Maker had framed with a 
forefight that he would, and with intention 
that he might, make them advantageous to 
him, And therefore it cannot fafely be con- 
cluded that every thing, whofe ufefulnefs to 
man is not yet obvious, nay, that every thing, 
that feems hurtful to him, can never be made 
beneficiat to him. For we fee, that opium 
was, for many ages, looked on only asa poi- 
fon, but now is employed as a noble remedy, 
(as indeed it is, if fkilfully prepared, and 
judicioufly exhibited) in many violent, and 
oftentimes dangerous diftempers. Vipers are 
venomous animals, but yet their flefh is a 
main ingredient of that famous antidote trea- 
cle ; and being in great part diflolved in traét 
of time in good Spanifh wine, I have tried 
it with furprifing fuccefs, in an uncommon 
and very difficult cafe. Scorpions alfo afford, 
by bare infufion, an oil that not only cures 
their own ftings, but is very available in fe- 
veral diftempers. And I remember, that a 
learned profeffor of Padua having cured the 
widow of a fovereign prince of a fit of the 
{ftone, anfwered me fome few days after, that 
the chief remedy he employed and relied on, 
was a preparation (which he intimated to 
confift mainly in a light kind .of calcination) 
of fcorpions, which, fomewhat to my won- 
der, he made his patient take inwardly. And, 
though the roots of maudioca be reckoned 
among poifons, when the juice is in them, 
of which I elfewhere relate a notable in- 
ftance; yet when the juice is preffed out, and 
the firm part reduced t6 meal, it affords the 
caffava, which is the common bread of a 
great part of the Americans; and I did not 
{fcruple to eat of it here in England: nay, 
the poifonous juice itfelf, in divers places of 
the Weft Indies is, even by the unfkilful in- 
habitants, turned into an ordinary, and, by 
them, beloved drink. But enough of -this 
fort of inftances. I fhall be more brief in 
thofe of another kind, whereof the firlt is 
afforded by the loadftone, which though, for 
many ages, admired by the Greeks and Ro- 
mans, for what is commonly called its at- 
tractive virtue, had not its directive virtue 
known, at leaft any thing vulgarly, in thefe 
parts of the world, till within lefs than four 
ages; fince when, of what vatt ufe this itone 
as 
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has proved to mankind, the difcovery of the 
‘Weft Indies, and of the way of failing by 
the Cape of Good Hope to the Eaft Indies, 
fufficiently declares, I will fay nothing of the 
ufes of the filk-worm, and the fugar-cane, 
which were little taken notice of for many 
ages, even by the civilized and luxurious 
Greeks and Romans; but now, together with 
the lately difcovered cocheneal, which is but 
an infeét, and far lefs than the filk-worm, 
make a good part of the trade of Europe, 


and furnifhes the tables of the delicate with 


{weet meats, and the courts of princes with 
many of their fineft ornaments. But not to 
infift on fuch things as thefe, but to pro- 
ceed, | 
Ir deferves alfo to be confidered, on this 
occafion, that many things, that are not 
thought ufeful to men, becaufe we fee not, 
that they directly bring in any immediate ad- 
vantages, may yet be of great ufe to them, 
as they minifter to, or are neceflary for other 
things that are very ferviceable to them. As 
the exceffive rains, that caufe the over-flowings 
of rivers in divers parts of Africk, and fome 
other countries, though they feem rather de- 
ftructive than profitable, do yet, by their 
feafonable ae make Egypt, and fome 
other countries, exceedingly fertile, that with- 
out them would be very barren: and among 
us, thofe clouds, that do us no immediate 
fervice, do oftentimes, by watering our fields 
and gardens in fummer, and by manuring 
them, as it were, in winter, nourifh thofe 
trees, grafs, corn, herbs, and other plants, 
whereof fome ferve immediately for aliments 
to man, and others are neceffary for the nou- 
rifhment of fheep, oxen, deer, and other 
beafts, that men ufually feed upon. 
Nor only plants and animals, and ftones 
and metals, and fuch other {maller bodies, as 
are within man’s reach, are capable of being 
made ufe of by him; but, to advance a ftep 
farther, to far greater maffes of matter, and 
even fome of thofe remote cceleftial globes, 
which he is thought able only to contem- 
plate ; one of thofe ends, to which the in- 
dulgent Creator deftinated them, may be to 
be ferviceable to man, 
To fay nothing of the advantage, that 
fkilful feamen make of ‘the ebbing and flow- 
ing of that vaft collection of waters, the 
ocean ; the declination of the mariner’s needle, 
and the variation of it, which probably de- 
pends upon the motions or changes of fome 
vaft internal portion of the terraqueous globe, 
is found to be of great ufe by experienced 
pilots and navigators, in their voyages through 
thofe vaft feas they ufe to pals between Eu- 
rope and the Eaft Indies; as I learned by par- 
ticular inquiry from eminent perfons, that 
have more than once failed upon thofe feas. 
The moon, to omit her light, ferves men, 
not only to make moon-dials by, and to 
foretel regularly the times and quantities of 
the various ebbings and flowings of the fea, 
the knowledge of which is very beneficial, if 
not neceffary, fo mariners, but ferves mathe- 
maticians for divers other purpofes, The 
Vet. IV, © 


fun, not to mention his ordinary light and 
heat, and the neceffity of them to the plants 
and animals, that afford man food and medi- 
cines, and to the production of many other 
effects, whereon his welfare depends, do en- 
able him, by concave and convexed glaifes, 
to burn with cceleftial beams, without the 
help of culinary fire; and enable the gno- 
monift to make acurate dials, to know ex- 
actly how the time paffes; the cofmographer 
to make very ufeful difcoveries of the eleva- 
tion of the pole, and latitudes of places ; 
and the heedful obferver of his rifing and fet- 
ting, to difcover what artifts call his ampli- 
tude, which is of good ufe to aftronomers, 
and more to navigators, by helping them to 
eftimate, among other things, the variation 
of the compafs, (from true north and fouth 
points.) And the conjunction or oppolition 
of the fun and moon in eclipfes, though it 
be a frightful thing to the fuperftitious vul- 
gar, yet to knowing men, that can {fkilfully 
apply them, thefe eclipfes are of great ule, 
and fuch as common heads would never have 
imagined ; fince not only they may, on di- 
vers occafions, help to fettle chronology, and 
rectify the miftakes of hiftorians, that writ 
many ages ago; but, which is, though a 
lefs wonder, yet of greater utility, they are, 
as things yet {tand, neceffary to define, with 
competent certainty, the longitude of places 
or points affigned on the terraqueous globe, 
which is a thing of very great moment, not 
only to geography, but.to the moft ufeful 
and important art of navigation, And laftly, 
at how ftupendous a diftance foever the fixed 
ftars are placed, yet their remotenefs cannot 
hinder the tnduftry of man from making 
even thefe ferviceable to his ufes; fince, if 
we fhould admit thofe determinate cceleftial 
influences, that are little Jefs than the idols of 
aftrologers, they would enable us to predict 
the changes of weather, the fertility and 
dearth, the ficklinefs, or healthinefs, of any 
propofed feafon: and, not to lay any ftrefs 
upon fo controverted a fcience, it is plain, 
that fkilful navigators can make ufe of any 
of the fixed ftars, to know by any of them, 
what hour it is of the night: and it is more 
known, that fifhermen and pilots did gene- 
rally, for many ages, till within thefe four 
laft centuries, make very great ufe of the 
pole-ftar, and other of the northern fixed 
ones, to guide them, when nothing elfe 
could, in the perilous courfes of their navi- 

gations. | 
I nave feen, and been mafter of a tele- 
{cope, made in the form of a walking-ftaff, 
fo that it was fitted to ferve for feveral pur- 
ofes, whereof though ene was very dif- 
on from the other, yet all of them were in 
the idea of the artificer, and intended by him. 
The like may be faid of a concave metalline 
burning-glafs, which though it is employed 
to magnify the pi€tures of objects, to cait 
their images into the air, and to concenter 
the fun-beams to a focus, in which they will 
burn feveral bodies, yet thefe and many other 
things, which, though they fee to have 
6U little 
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little affinity with thefe, are performed by a 
metalline concave, were before-hand defti- 
nated by the artift, who forefaw and intended, 
that in fuch various pmétures of circumftan- 
ces it fhould produce all thofe determinate 
effects, 

Anp indeed, 1f we conftder God’s omni- 
{crence and providence, and how indulgent a 
Creator he has been to man, it may well 
feem reafonable to think, that as God fore- 
faw, that men might make very various antl 
profitable ufes of divers of his other crea- 
tures, by the help of that prerogative of rea- 
fon, which he had vouchtafed them; fo he 
defigned, that men fhould reap the advantages 
ke had made many of his other works capable 
of affording them. And I confefs, I think 
this reflection may juftly ferve to recommend 
the doctrine about Final Caufes, that we em- 
brace, to philofophers, that are truly pious; 
fince it furnifhes them with juit arguments 
for gtatitude to the Author of fo many good 
things, as the corporeal world, by being con- 
templated or poffeffed, affords them. For 
to look upon the world, as vaft and curious 
a work as it is, only as a vaft and curious 
piece of workmanfhip, may indeed give a 
man a great idea of the power and {kill of 
the divine Architeét; but will rather exact 


his wonder than his gratitude: and _there-. 


fore the antient Ariftotelians, who looked 
upen the world as eternal and felf-exiftent in 
a condition like its prefent fyftem, did not 
ufe to thank God for the benefits they ‘re- 
ceived from things corporeal, though fome 
of them thought themfelves obliged to thank 
nature, which they looked upon as aéting 
with defign, and propofing to hetfelf for 
ends, ‘the welfare of the univerfe and of 
men, To illuftrate this with fomething, whofe 
application is obvious: if a traveller being 
in fome ill-inhabited Eaftern country, ‘fhould 
come to a large and fair building, fuch as 
one of the moft ftately of thofe they call Ca- 
tavanzeras, though he would efteem and be 
delighted with the magnificence of the ftnic- 
ture, and the commodiou{nef& of the apart- 
ments, yet fuppofing it to have beén erected 
but for the horour or the pleafure of the 
founder, he would commend fo ‘ftately a fa- 
bric, without thanking him for it: but if he 
were fatisfied, that this commodious building 


was defigned by the founder, as a receptacle - 


for paffengers, who: were freely to have the 
ufe of the many conveniencies, the apartments 
afforded, he would then think himfelf obli- 
ged, not only to praife the magnificence, 
but, with gratitude, to acknowledge the 
bounty, and the philanthropy of fo muni- 
ficent a benefactor. 


5 EN fev, 


T remains now, that we difcourfe a while 
of the fourth and laft queftion, propofed 
at the beginning of this traét, which was, 
With what cautions Final Caufes are-to be con- 
Jfidered by the naturakft ? 
2. 


¥ 


a 


Bur the cafes, whereto this queftion may 
relate, are fo many and fo differing, that, 
what 1 fhall endéavour upon fo diffufed’and 
dificult a fubject, will be-rather to point you 
out fome fea-marks, that may direct you to 
fhun thofe latent rocks, againft which divers 
Jearned men have dafhed, than to prefent 
you with a mafiner’s compafs; afd a fea 
eatd, that may conftantly gtide you m thé 
eourfes of your navigation, through fo un- 
frégizented a fea. 

Anp to make way for what I am to offer, 
by a diftinétion, the want of which feems to 
have contributed to the obféufity of my 
fubject, I fhall obferve to you, that there are 
two ways of reafoning from the final caufes 
of indfural things, that Guche riot to be con- 
founded. For. fometimes, from the ufes of 
things mén draw arguments, that relate to 
the Author of nature, ahd the geheral ends 
he is ftippofed to have intended in: things 
corporeal : as whén ffom the manifeft ufeful+ 
hefs .of the-eyes, and all its parts, to the 
function of feeig, mien infer, that ar the 
beginning of things the eye was framied by 4 
very intelligent beihg, that had a particular 
care, that animals, fpecially meh; fhould- be 
furnifhed with the fitteft organ of-fo necefs 
fary.a fenfe as that of fight: and fometimes 
alfo, upon the fuppofed ends of things men 
ground arguments, both affirmative ahd mez 
gative, about the peculiar natuté of the 
things themfelves; and conclude, that this 
affection of a natural body or patt ought 
to be granted, ot that to be dénied, becaufé 
by tlils, and not by that, or by this more 
than by that, the end, defigned by nature, 
ray: be bef— and moft conveniently attained, 
This latter fort of arguments I am wont to 
call purely or fitnply phyfical ones ; and 
thofe of the fortaer fort: may; for‘ diftinc- 
tion’s dake, be ftiled phy/ico-theological ones : 
ory: Gf we will, with Verulamius, refér final 
cafes to the metaphyfics) by a fomewhat 
fhorter name, metaphyfical ones, 

Whar has been premifed about thefe two 
ways of arguing, allows me to proceed to 
what I fhall venture, thouzh not without 
much diffidence, to offer you, concerning 
our grand queftich, about which F fhall re- 
fer my-'prefent thoughts. to the five enfuing 
propofitions. 


Proposition I. 
A S to the generality of cceleftial bodies, 


it feems not fafe to propound areu- 
meénts of their nature, from the fuppofition 
of -particular ends, at leaft of the human 
onés, defigned by ‘the author of nature in 
framing ‘them. : 

I wit not only allow you, but encourage 
you, to take a rife from the contemplation 
of the cceleftial part of the world, and the 
fhining globes that adorn it, and efpecially- 
the fun and mooa, to admire the ftupen- 
dous power and wifdom of him, that was 
able to frame fuch iimmenfe bodies, and, not- 

withftanding 
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withftanding their vaft bulk, and (if the 
earth ftand ftill) fcarce conceiveable rapid- 
ity, keep them for fo many ages, fo conftant, 


both to the lines and paces of their motion,: 


without juftling or interfering with one ano- 
ther. And I fhall moft willingly join with. 
you, in returning thanks and praifes to the 
divine providence and goodnefs, for having 
fo placed the fun and moon, and determined 
the former (or the earth) to move in fuch 
lines, under that oblique circle aftronomers 
call the ecliptick, that there needs {kill in 
cof{mography to be able to apprehend, how 
ufeful thefe fituations and motions are for 
the good of men and other animals; and 
how difadvantageous it would have been to 
the inhabitants of the earth, if the lumina-. 
ries had been otherwife placed or moved 
than they are. But for all this, I dare not 
imitate therr boldnefs, that not only affirm, 
that the fun and moon, and all the ftars, and 
other cceleftial bodies, were made folely for 
the ufe of man; but prefume to ground ar- 
guments, to evince fuch a fyftem of the 
world to be true, and fuch another errene- 
ous, becaufe the former is, as they think, 
better fitted to the conveniency of mankind, 
or the other lefs fuited to that end, or per- 
haps altogether ufelefs or unneceffary to it: 
as when they argue, that the fun and other 
vaft globes of light ought to be in perpetu- 
al motion to. fhine upon the earth ;_becaufe, 
as they fancy, it is more convenient for man, 
that thofe diftant bodies, than that the earth, 
which is his habitation, fhould be kept in 
motion. But, confidering things .as meer 
naturalifts, it feems not very likely, that a 
moft wife agent fhould have made fuch vaft 
bodies, as the fun and fixt ftars, efpecially 
if we fuppofe them to move with that incon- 
ceivable rapidity, that vulgar aftronomers do 
and muft affign them, only or chiefly to il- 
luminate a little globe, that, without hyper- 
bole, is but a phyfical point, in comparifon 
of the immenfe fpaces comprifed under the 
name of heaven ; whofe lights might as well 
illuminate the earth, if they were a thoufand 
times leffer than they are, provided the 

were placed at a proportionably lefs diftance 
from it. And it will be very hard to af- 
fign, what confiderable ufe the terreftrial 
globe or its inhabitants derive from that 
multitude of cceleftial globes, that make the 
milky way; fince each of thofe ftars is fo far 
from being fingly able to enlighten the earth, 
that Arifotle, and the generality of philo- 
fophers for many ages, (therein followed by 
divers of the Peripatetick fchools at this 
day) took the whole aggregate of them for 
a meteor. And what light, or other known 
advantage, can the earth or its inhabitants 
derive from thofe many fixt ftars, that the telef- 
cope only‘can difcover, (and which for that 
reafon I fometimes call telefcopical ftars) a- 
mong the fix or feven confpicuous ones of 
the Pleiades, or among thofe, that the naked 
eye can fee in the belt or girdle of orion? 
which (conftellations) I {carce ever look up- 


” through a good telefcope, without won- 
er. 

I FORESEE, it may be faid, that thefe and 
other the like cceleftial bodies may be at leatt 
thus far ufeful to man, as to difcover to him, 
and give him a rife to admire and praife the 
greatnefs and power of the divine maker : 
and if this be faid, I fhall not quarrel with 
the allegation, but readily grant, that though 
perhaps his wifdom fhines as bright to us 
men, in the ftructure of a glow-worm, as in 
the difpofition of the unfeen ftars, that make 
up the galaxy; yet the immenfity of his 
power could not perhaps be fo well declared 
by lefs vaft produétions of it, But {till thefe 
arguments are not purely phyfical, but of 
that fort, that I call phyfico-theological, whofe 
inferences relate to the general intendments 
of God in the univerfe, which I therefore 
ftyle cofmical ends, but do not reach to 
prove any thing about the determinate na- 
ture of particular bodies. And fince the ut- 
moft, that philofophy teaches us, is, that in 
general the good of man was one of the ends 
defigned by God, in fo framing the world 
as we fee it is framed; there may be other 
ends defigned. by the fame omnifcient author 
of nature, of thofe telefcopical and other 
{mall or remote ftars, whofe ufes to us are 
doubtful or inconfiderable ; towards the at- 
tainment of which ends, thofe cceleftial bo- 
dies and motions may be admirably contri- 
ved and direéted. And we not being able 
by meer reafon to inveftigate what thofe ends 
are, though we have not near fo much rea- 
fon to affure us, that there may not be fich 
ends, as the infinitenefs of God’s wifdom 
gives us to think there may be; it is prefump~- 
tuous for us to judge of the fyftem of the 
world,. and of the deftinations of fixt ftars 
fo remote, that, though they be probably 
like fo many funs, we cannot fo much as dif- 
cern them without good telefcopes, by that 
fyftem’s greater or leffer advantageoufnefs to 
us: efpecially fince, though it were certain, 
that, among other ufes, God intended they 
fhould be in fome fort ferviceable to us, yet 
he has no way declared to us in what capa- 
city, or to what degree, they fhall be ufeful 
tous. And therefore if they be fo in any 
meafure (as for example mentally) they are 
fo, for what we know, as much as he de- 
figned they fhould be; and that itfelf being 
an unmerited favour, deferves our humble 
thanks, And it feems very likely, thac God 
did not defign to all the parts of the earth 
itfelf, equal, and confequently not the great- 
eft, advantages by the prefent fyftem of the 
univerfe; fince the countries inhabited 
by the Samoids and Novazemblans, and other 
nations, that live very near the arétick pole, 
want many conveniences and advantages enjoy- 
ed by the inhabitants of the temperate zones, 
that lye nearer the way, in which the -fun 
moves. 

But though bare philofophy does not 
favour the bold opinion I dare not affent to, 
yet I know it will be preteaded, that reve- 
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lation does. And I readily confefs, that the 
terraqueous globe, and its productions, (a- 

mong which perhaps the atmofphere may be 
reckoned) and efpecially the plants and ani- 

mals it is furnifhed with, do by the fcripture 

appear to have been defigned for the ufe and 

benefit of man, who has therefore a right 

to employ as many of them, as he is able 

_ to fubdue : and that the two luminaries them- 

Pal. civ. felves, the fun and moon, were appointed 
oe by God to give light upon the earth, and 
be ufeful to all the nations, that inhabit it: 

and that therefore the kingly prophet had rea- 

Pf. civ. fon to exclaun, How manifold are they works, 
24s O Lord! how wifely haft thou made them all! 
when in the precedent and fubfequent words, 

he applies this to the terraqueous globe, and 

its inhabitants. And he might juftly fay, as 

Pfal, xix. he elfewhere did, that the heavens declare the 
= glory of God, and the firmament fbeweth bis 
handy work, But thefe general declarations, 

though they be juft motives of our wonder 

and thankfulnefs, yet I fear they are not good 

topicks to draw fuch phyfical conclufions 

from, in particular cafes, as fome learned 

men adventure to do. For I do not remem- 

ber, that it is any where declared in the fcrip- 

ture, that the fervice of man was the only, 

er perhaps fo much as the chief, ufe of all 

the cceleftial lights, and other bodies of that 
immenfe part of the world. And this fingle 
confideration ought to oblige us, to be very 

wary in making afcriptions to ourfelves, as 

if the great fyftem of the world were to be 
eftimated by our conveniences, And if it 

be faid, that things merely corporeal have 

not, and man alone has, a rational faculty, 
whereby to refer the great and wonderful 

works of God to the glory or their maker ; 

I fhall take the liberty to anfwer, that, 
though this has been affirmed by many, if 

not alfo affented to by all, yet I have not 

found it proved by any. And I fomewhat 
wonder, that divines fhould on this occafion 
overlook that pafflage in the 2&th. chapter 

of ¥ob, which they generally interpret of the 

angels: for the queftion, which God there 

puts to %cb, may be juftly applied to Adam 


inet himfelf ; where waft thou, when I laid the 
rae *4> toundations of the earth? declare if thou baft 


underfianding. When the morning frars fang 
together, and all the fons of God fbouted for joy. 
And indeed, if we even may prefume to 
conjecture of fuch things, it feems to me 
reafonable to think, that God created the 
angels before the material world, that he 
might have intelligent beings to pay him the 
juft tribute of praifes, for fo admirable a 
{pectacle as that of the rifing world, or ra- 
ther the beginning and progrefs of the crea-' 
tion. Hlowever, by the words lait cited out 
of the book of ‘fob, it appears, that before 
man was made (for that he was not till the 
6th. day) God wanted not intelligent fpeéta- 
tors and applauders of his corporeal works, 
And fince the angels are a nobler order of 
intellectual creatures than men, and are not 
unconcerned fpectators of the works of God ; 
how do we know, but that in the fyftem of 
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that part of heaven, of which we need telef- 
copes to know, that there is fuch a thing ix 
rerum natura; and in the plants,‘animals, or 
other furniture, whatever it be, of thofe 
particular, and to our naked eyes invifible, 
{tars, that ferve us men barely for declarati- 
ons of their maker’s power; fuch intelligent 
fpirits as angels may difcern as wife defti- 
nations, and as admirable contrivances, as 
thofe, which, at the forming of the earth and 
its furniture, invited their devout hymns and 
acclamations? and in this cafe, God will not 
lofe any thing of the glory due to the di- 
vine attributes difplayed in the fabrick of 
the coeleftial part of the world, though the 


-fixt ftars fhould be neither only nor princi- 


pally defigned for the fervice of men, 

To what has been hitherto faid, to let 

you fee the reafonablenefs of my firft caution, 
which reprefents the making particular and 
meerly phyfical inferences from the fuppofed 
deitinations of cceleftial bodies, as a thing 
unfafe, I fhall now add in the fecond place ; 
- TuaT it ts yet more unfafe to ground 
arguments of the nature of particular bodies, 
that are inanimate in the fublunary world, 
npen the ufes we think they were defigned 
or. 

Tris will not appear an unreafonable 
caution, if we confider, how little we know 
of the particular purpofes of nature in thofe 
bodies here below, which not being organi- 
cal, like thofe of animals and plants, cannot 
by the curioufnefs of their ftru€ture difclofe 
to us the particular ends, to which they were 
ordained, And as for their motions, fince 
they are extremely far from being fo conftant 
and regular as thofe of the cceleftial bodies, 
the caution we gave about drawing arou- 
ments from the fyflem of the heavens, will 
not, fure, be thought unfit to take place, 
when we fpeak of clays, chalks, and ftones, — 
and the like terreftrial bodies, whofe textures 
are, comparatively to thofe of living crea-' 
tures, very fimple, and flight, and feldom 
more curious, than may be made by art, bySce the 
diffolving ftones and metals in chymical Tr of 
menftruums, and afterwards chryftallizing oT 
the folutions; of which I elfewhere give CX~ arrue 
amples. It is true, that, though revelationGems, 
fpeaks rather of God’s having deftinated ani- 
mals and vegetables, than inanimate bodies, 
to the fervice of men; yet there is no ab- 
furdity to conceive, that, generally {peaking, 
that may be one of the ends defigned by 
the author of nature, in making metals, 
ftones, and thofe other inanimate parts of 
the terreftrial globe, that man is able to maft- 
er and make ufe of. But whereas in this. 
globe the furface is diftant from the center 
above three thoufand and five hundred miles ; 
and I do not find, that either men*s fpades 
or their plumming lines have reached above 
one mile of that great number; nor is it 
very likely, that human induftry will ever 
make its way down to the thoufandth part 
of that vaft depth: it feems very improba- 
ble, that the remaining internal part of the 
earth, that is above feven thoufand miles 
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thick, and may, for. aught we know, con- 
tain great varieties of foffils and other crea 
tures, fhould be made chiefly or only for 
the fervice of men, from whofe fight they 
lie hid in a deeper well than that of Demo- 
¢ritus, and who do not fo much as know, 
what kind of bodies they are. And though 
it will not hence follow, that the terraque- 
ous globe was made by chance, no more 
than that any of the other planets was fo; 
becaufe the admirable ftructure of plants and 
animals evinces the exiftence and providerice 
of a moft wife and powerful author of things, 
who may juftly be fuppofed to have made 
nothing in vain, even among the inanimate 
portions of our globe, whofe animated por- 
tions are fo wifely and exquifitely framed : 
yet, that thofe inanimate bodies were made 
for determinate ends, is more eafy to be de- 
duced from the knowledge we have by other 
mediums, that they are the productions of 
a wife and provident author, than by the 
contemplation of thefe inanimate bodies 
themfelves, And perhaps it may be worth 
inquiry, whether fome things may not be 
made, even by a wile agent, not out of a 
primary intention, but as productions, that 
will naturally follow upon the eftablifhment 
and prefervation of thofe grand laws and rules 
of motion, that were moft fit to be fertled 
among things corporea], And it is very pof- 
fible, that, according to that cofmical eftab- 
ifhment (if I may fo call it,) many parts of 
the terreftrial globe fhould be fo placed or 
difpofed of, as not to be ferviceable to men ; 
becaufe the whole aggregate, or globulous 
ma{fs, could not otherwife be fo well fuited 
to the general deftinations of the univerfe, 
which, tf otherwife contrived, would perhaps 
have been lefs ferviceable than now it is to 
man himfelf. To countenance which con- 
fideration, I fhall obferve, that, though the 
eclipfes of the fun and moon be ufually un- 
welcome, and, if aftrologers may be credited, 
often very prejudicial to multitudes of men; 
yet the great former of all things, or, as the 
original will bear it, of the whole, did not 
think fit to alter the tracts or lines of moti- 
on, that he affigned the luminaries, to avoid 
the eclipfes, that muft yearly enfue upon their 
moving in fuch lines. Whence we may alfo 
Jearn, that fome phanomena may not be- 
Jong to the primary intention of nature, but 
are only the neceffary confequences and ef- 
fects of the primitive conftitution of the 
world, and the catholick laws of motion. 
And if it be here demanded, what the ends 
are, for which the deep and hidden parts of 
the terraqueous globe, and the telefcopical 
{tars of the firmament, were made, if they 
were not made for the ufe of man, I hall 
frankly anfwer, that I cannot tell: and I 
know not, but fuch an anfwer may be more 
expreffive of the profound reverence we owe 
the great author of nature, than their opini- 
on is, that would have all thefe made for the 


ufe of man; fince to fay, that we know not, 


why fome part of a work is made by an 
artift, whom other parts proclaim to be moft 
Vou. IV 


wife and fkilful, does both acknowledge our 
own ignorance, and leave it highly probable, 
that fuch pieces of work are fuited to purpo- 
fes worthy of him and fuitable to them; 
and feems therefore a fafer and more refpect- 
ful opinion, than to fuppofe him to have 
made fuch things for a particular end, which 
we cannot make out to be in any confidera- 
ble meafure worthy of his wifdom, and at- 
tainable by them. 
II, 

N the bodies of animals it is oftentimes 

allowable for a naturalift, from the mani 
feft and appofite ufes of the parts, to col &. 
fome of the particular ends, to which nature; 
deftinated them. And in fome cafes we may, 
from the known natures, as well as from the 
{tructure, of the parts, ground probable con- 
jectures (both affirmative and negative) about 
the particular offices of the parts, 

To obviate miftakes, you may pleafe to 
take notice, both that in this propofition I 
{peak only of thofe ends and ufes of the parts 
of an animal, that relate to the welfare and 
propagation of the animal itfelf, and which 
therefore I formerly called animals ends; 
and yet that I do not thereby deny any decla- 
ration, that is made in the holy {criptures, 
that God defigned, that the entire animals, 
as well as their parts, fhould be in feveral 
ways ferviceable to man, And having pre- 
mifed this to explain my meaning in the pro- 
pofition, I fhall now confider diftin@ly the 
two parts, whereof it confifts, 

Anp 1. There is no part of nature known 
to us, wherein the confideration of final 
caufes may fo juftly take place, as in the 
{tructure. of the bodies of animals. And I 
confefs, that when I affift at a well-admini- 
{tered anatomy, I do fo wonder at the admi- 
rable contrivance of a human body, that I 
cannot but fomewhat wonder, that there 
fhould be found among philofophers men, 
that can afcribe it to blind chance. The 
Stoick, that in Cicero afked an Epicurean, 
why chance did not make palaces and other 
buildings, feems not to me to have made an 
impertinent queftion, For the commodioufeft 
houfes men’s bodies dwell in, are far lefs curi« 
ous ftructures, than the manfions their fouls 
refidein : which you will not think a ground- 
lefs paradox, if you confider, that, whereas 
even in a palace, the materials being wood, 
ftone, brick, mortar, glafs, and four or fve 
metals, are but few in comparifon of the 
parts of differing textures, as bones, nerves, 
ligaments, membranes, mufcles, veins, arte-: 
ries, griftles, glandules, jellies, humours, €?c. ; 
and their difpofition is exceeding flight, in 
comparifon of the curious and elaborate con- 
trivance of the numerous parts, both folid 
and fluid, of the human body; whereof 
though the ftable parts alone have been reck- 
oned to amount to fome hundreds, yet in 
every one of thefe parts, the bulk, figure, 
confiftence, texture, fituation, connexion and 
aptnefs for motion, is the moft commodious, 
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that can be devifed ; and all of them are 
wonderfully fymmetrical, both to one ano- 
ther and the whole body ; to divers of whofe 
motions, as leaping, running, fpeaking, 
iwimming, fneezing, €¥c. a great number of 
them confpire. And this number of parts 1s 
fo artificially contrived and packed together, 
that though in a body, where no room is loit, 
many parts do at the fame time exercife very 
differing motions, each of them moves freely, 
and does not at all hinder another, but ra- 
ther they promote each other’s motions. 

I wiit not fuffer indignation to tranf{port 
me fo far as to with, that thofe, that deny the 
ufefulnefs of all the parts of their bodies, may 
fall fick, or receive fome wound, to be there- 
by at once convinced and punifhed : but I 
will venture to fay, that difeafes or hurts 
alone may fhew, how excellently all the parts 
of our bodies are contrived in order to our 
welfare. For if fo much as a finger be made 
bigger by tumors, or difpiaced by being put 
out of joint, or kept in a wrong poiture by 
contradictions, or have its continuity violated 
by cutting, or its tone changed by ftrains or 
contufions, or its fenfe or motion taken away 
by the palfey, or its membranes fretted by 
fharp humours, or its motions difordered by 
the cramp or convulfions ; in any of thefe 
cafes we quickly find, how commodioufly 
the parts affected were framed or difpofed, 
when any difeafe or hurt gives them a preter- 
natural conftitution ; that is, changes that 
figure, connexion, tone, &@¢, which, accord- 
ing to the inftitution of nature, whilft the 
body is in full health, does belong to it. 

Tue eye (to fingle out again that part for 
an inftance) is fo little fitted for almoft any 
other ufe in the body, and is fo exquifitely 
adapted for the ufe of feeing, and that ufe is 
fo neceffary for the welfare of the animal, 
that it may well. be doubted, whether any 
confidering man can really think, that it was 
not deftinated to that ufe. The fix or feven 
mufcles, that move the whole bulbe of the 
eye, upwards, downwards, to the right 
hand, to the left, and to various oblique po- 
fitions ; and the feverdl coats and humours, 
that make up the fenfory, have not only 
their bignels, fhape, confiftence, fituation 
and connexion, admirably adapted to that 
end ; but the tranfparency of the cornea and 
the humours, the opacity of the uvea, and 
the femi-opacity of the retina, and the feve- 
ral motions of the parts of the eye, being re- 
quifite to receive, tranfmit, retract, and dif- 
pofe the vifive beams, that come from the ob- 
yet, after the manner requifite to make the 
livelieft pi@ure of itin the bottom of the eye, 
do no lefs concur to compleat this matchlefs 
organ of vifion : which is fo rarely contrived 
in order to that ufe, and comparatively {o lit- 
tle to any other, that there is no more rafhnefs 
to fay, that an eye, than that a telefcope, was 
made for an inftrument to fee with ; that 1s, 
to difcover the colours, magnitudes, fhapes 
and motions of diftant objects. And in that 
admirable perforation of the uvea, which we 
call the pupil, nature has much outdone art ; 


‘hinders not, but that in their formation they 


for whereas we are fain to apply to the object- 
glaffes of telefcopes opacous bodies with fe- 
veral circular apertures, that fome may let in 
lefs light, and others more, according as the 
objects are more or lefs bright or inlightened ; 
that part of the uvea, that hangs in the aque- 
ous humour, is an aperture, as the artifts call 
Ht, that narrows and opens itfelf in a trice, 
according to the exigency of the objets we 
look on ; which if they be fo conftituted or 
placed, that they reflect but a dim light, the 
curtain is prefently drawn open, and the pu- 
pil circularly widened, to let in the more 
beams of light ; and the contrary happens, as 
often as the object, being too luminous or il- 
luftrated, would offend the organ, or difturb 
the fight, if the contraction of the pupil did 
not fhut out fome of its beams. But for the 
ufes of the feveral parts of the eye, I thall re- 
fer you to the induftrious Jefuit Scheiner’s 
Oculus, and Des Cartes’s excellent Dioptrics 5 
where you will eafily perceive, that, in fram- 
ing the eye, nature did not only act with de- 
fign, but with fo much fkill in optics, that a 
more than ordinary infight into that fcience, 
is neceflary to underftand the wifdom of the 
contrivances ; and perhaps no degree of {kill 
in it would enable a man to alter them for 
the better. It were tedious to mention the 
other parts of the body, that manifeftly ap- 
pear to have been pre-ordained to certain 
ufes. The books of anatomifts are full of 
paffages applicable to this purpole ; of which 
I fhall fay in general, that though what they 
deliver fuffices to fhew, that all the parts of 
the boay are the effects of an intelligent 
caufe ; yet, unle(s their defcriptions and re- 
flexions be improved by men verfed in ma- 
thematics and mechanics, and, I fhall venture 
to add, in chymiftry too, we fhall but im- 
perfectly underftand, how intelligent that 
caufe is, or how much wifdom it has dif- 
played, in the ftruéture of a human body, 
and each of its parts. | 

I Know it is objeéted by the Epicureans, Mud in bis 
that the parts of animals were firft made, and rebus v- 
their ufes afterwards found out by men’s {a-*##™ vebe- 
gacity. But this is a fophiftical objection. Fret off 
For, firft, as to many of the inner parts, asgere, i/lo- 
the heart, liver, fpleen, kidneys, €%c. they rumgue er- 
perform their functions without fo much as7”7em Pre- 
our knowledge of their ftructure, or perhaps pup jumi- 
their fituation ; fo far are they from being na qui fa- 
applied: to fuch ufes by our fagacity. And ¢éwat oculo- 
as for the limbs and other parts, which Won eve 
can move at pleafure, it is true, that they 5,,picere 
cannot be actually employed to the refpective x pofimus, 


ufes, till they be adtually formed ; but that de 
Qh, b. iV. 


were therefore fo formed, that they may be wonian 
in due time fit for fuch ufes, And thereforéxatum ef 
we fee, that the chick is furnifhed with com- ‘# corpore 
pleat eyes, and with wings and feathers, be’ wees 
fore he be hatched ; though, whilft he 1s Yet ued Ae 
inclofed in the egg, he cannot make ufe of tum ef, id 
them to fee or fly. And why was it, do theprocreat 
Epicureans think, that nature provided a/*” eid 
whole fet of temporary parts for pregnant’ 
females, and- animals in the womb, which, 
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‘when they are come into a freer ftate, partly 
fall away of themfelves, and partly turn to a 
ligament, fitted no longer for the former, 
but for a more feafonable ufe? And it is to be 
noted, that the production of thefe umbilical 
veffels, and the placenta or analogous body 
“in the womb, to which they gre faftened, is 
of no neceffity: nor ufe to the female before 
conception ; and thereby thofe temporary 
parts appear to have besn defigned by na- 
ture, not fo: much for the perfonal preférva- 
tion of the female as for the propagation of 
the fpecies : which deftination not comihg to 
be accomplithed, till a womaa, for inftahee, 
has attained to a competent age, appears to 
have been pre-ordained -by the author of 
mankind for the continuation of it. 

Anp though it be true, that the fagacity 
of men may have found out fome ufes of 
fome parts of their bodies, that cannot’ be 
made appear to have been prumarily intended 
by the author of nature ; yet that is no gdéod 
arsument, that thofe ufes were not intended, 
which either are made within us, ar do, as 
it were, obtrude themfelves upon us. And as 
for other infes, the prefcience and goodnefé of 
God are fuch, that it ought not to appear ine 
credible, that he, that gave man! both the 
limbs of his body, and the tational endow- 
ments of his mind, and that has made many 
parts, as the-eyes and the éara, double, that 
one may fupply the want of the ather ; did 
both ferefee what ufes men might, accorditie 
to their favacities and emergencies, make of 
thefe parts, atid fo contrive the parts, that 
they fhould be or a to fuchufes. -Sup? 
pofe a wife man fhould fend his fon to travel, 
and among other things give him a pocket- 
dial with a magnetic needle ; and this travel- 
ler Ravine ‘leftshis wayin fomeé'wild plain, 
or being at fea ina vefiel, whofe compas was 
broken or fpoiled’ by a fro, or fome other 
mifchance: if, Ifay, in this cafe, though the 
traveller “ordiharily emipleyed’ his-dial only td 
find the hour of the daylhe thall now em- 
ploy it to stide his courfe or fteer the vaf- 
fel, by thehelp 6f thé néedles’pointing north. 
ward ; thdiigh this would be anveffect of his 
own fapaeity,, yet Kis fathers bding a wife and 
experienced mak, may reafonably enough be 
fiypofed to have forefeen, that ‘his fon might 
have need of knowing thehorthern and-foue 
thern points ofthe horizon’; and’ accord- 
ively may have ‘given hima dial furnifhed 
with a mapnetic needle, rather than an*ordi- 
dinary gnomieal dial. Aad fo a man, that 
has taught-‘anéther to pajrt landikips, when 
he gives hint a pencil anda pallet furnifhed 
with colours, to draw a particular profipect, 
is not to be fuppofed to have defioned, that 
ke fhould not employ them to any other pur- 
pofe, if urgent circumftancés made it requi~ 
fite for him to do fo. 

Havine infifted longer than I intended: 
upon the former part of my' ptopofition, I 
now proceed to the latter ; namely, that in 
fome cafes we may from’ the known ends of 
nature, as well as from the ftructure of the 
parts, ground probable conjectures, both af- 


firmative and negative, about the particular 
offices'of the parts: which I could not fea- 
fonably do before, becaufe the arguments, 
that were founded on the ufes of the parts of 
animals, fuppofe not only, that thofe parts 
were deftinated to particular ufes knowgble 
by us, but. that the feveral parts of the body 
Were contrived as wiftly and commodioully, 
as men are able to devife, in order to the 
ends of nature ; which is always to be un- 
derftood to have united in her defigns the 
nfes of the parts, and the weltare of the 
whale. 

Awp indeed if we confider, how admirable 
a firnefs there is in the parts of the human 
body, for inftance, to thofe particulat ends 
we can difcover them to have heen prede- 
figned for; it feems allowable to conjeébure; 
that fuch a part was not prigaamly defigned 
to fuch an yfe, becaufe it is, on the account 
of its ftru¢ture or otherwile,. lefs fitted fot; 
than the conftant wifdemoef nature feems to 
require ; efpedially if there be any other pants, 
by which that woffice may; be more comme- 
dionfly performed’: And onthe ,other fide 
it may be a prabable ground; though not al- 
together fo probable as the former, to con- 
clude, that fiigh 4 part was. deftinated to fuch 
an ufe, if the ufe itfelf appear to be neceffary, 
and the part better fitted for it than any 
other 1s, 

Tuus, though anatomical and optical wri- 
ters, as well as the {¢hools,:did for many 
ages unanimoufly conclude the cryftajline 
humour to: be the principal: feat of vifion ; 
yet the induftrious Scheiner, in his ufeful trad, 
intituled Oculus; does juftly enough, eject 
that received opinion, by thewing, that it 
fuits not with the flail] and :preyidence of -na- 
ture, to make that part the feat. (or chief or- 
gan) of vifion, fer which it.wants divers re- 
quifite qualifications, efpecially, moft of thefe 
being to be found in.the retina. And I re- 
member, that when J afked our famous Har- 
yey, in the only. difeourfe I had with him, 
(which was but a while before he died) what 
were the thmgs, that induced. htm to think ef 
a circulation of the blood? he anfwered me, 
that when he took notice, that the valves in 
in the veins of, fo many) parts af the body 
were fo placed, that they gave free paflage to 
the blood téwands the heart, but oppofed the 
paffage of the venal blood the contrary way 
he was invited to imagine, that: fo provident 
a caufe as nature had not fo placed fo many 
valves without defign ; and no defign feemed 
more probable; i than that fince the blood 
could not. well, beeaufe of the interpofing; 
valves, be fént by the veins to.the limks,, .it 
fhould be fent through the arteries, and :re- 
turn through the veins, whofe:walves did not 
oppofe its courfe that way. 
© Tus, whereas former anatomifts and phy- 
ficians generally believed the nutrition of th¢ 
parts by the venal blood, the more recent 
writers are wont to teach, that the parts are 
nourifhed by the blood in its paffage through 
the arteries, Not that they think the bleod, 
that runs through the veins, altogether unfit to 
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irrigate the parts with that vital liquor ; but 
that they judge the veins to be lefs fit than the 
arteries, into which the blood comes imme- 
diately from the left ventricle of the heart, 
agitated and fpirituous, and with a brifk im- 

ulfe, which forces out the particles of the 
blood, at thofe pores of the arteries, that they 
find congruous to their fhape and fize, and 
which anfwer to the feveral parts, that are to 
be nourifhed hy corpufcles fo qualified. It 
‘were hot difficulc, if it were neceffary, to ac- 
cumulate inftances to the fame purpofes with 
thofe already mentioned ; there being nothing 
more frequent in the books of anatomitts, 
and thofe that treat of the phyfiological and 
pathological parts of phyfic, than to draw 
arguments, as well affirmative as negative, 
about the ufe of the parts of the body, from 
their fitnefS or unfitnefs, or their greater or 
leffer fitnefs, to attain fuch ends, as are fup- 
pofed to have been defigned by nature. And 
indeed thefe argumentations occur fo fre- 
quently, that I think there is lefs need of my 
increafing them, than of my proceeding to 
give you a caution about them, which I fhall 
do in the following propofition. 


Proposirion III. 


T is rational, from the manifeft fitnefs of 

_ fome things to cofmical or animal ends or 
ufes, to infer, that they were framed or or- 
dained in reference thereunto by an intelli- 
gent and defigning agent. 

Dives things have incidently been faid 
in this paper, efpecially in the firft fection of 
it, and others may hereafter be occafionally 
added, that may juftly be employed againft 
that part of the Epicurean hypothefis, which 
afcribes the origin of things to chanee, and 
rejects the intereft of a deity, and the defign- 
ing of ends, in the production and manage- 
ment of natural things. But becaufe I ob- 
ferve, not without grief, that of late years 
too many, otherwife perhaps ingenious men, 
have with the innocent opinions of Epicurus 
embraced thofe irreligious ones, wherein (as 
I was faying) the deity and providence are 
quite excluded from having any influence 
upon the motions of matter, all whofe pro- 
duétions are referred to the cafual concourfe 
of atoms: for this reafon, I fay, I thought it 
a part of my duty, as well to the moft wife 
author of things, as to their excellent contri- 
-vance and mutual fubferviency, to fay fome- 
thing, though but briefly, yet diftinctly and 
exprefsly, to fhew, that, at leaft in the ftruc- 
ture and nature of animals, there are things, 
that argue a far higher and nobler principle, 
than is blind chance. But that I may do 
what I here intend, with as much brevity as 
I can, I will do little more than name fome 
particulars, that I have not obferved to be fo 
ufually reflected on to the purpofe, for which 
I mention them. And I fhall cohfirm thefe 
confiderations but with one inftance, and 
that too taken from a fort of parts, that are 
as little elaborate, and therefore feem to be as 
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little fit for my purpofe, as almoft any in the 
human body, 

I witt not now inculcate what has been 
delivered, and may be farther faid, of that 
exquifite ftru€ture of the bodies of dead ani- 
mals, that is difcoverable by the knives of 
anatomifts, (though I fhall not fcrupuloufly 
forbear to touch lightly on a few things of 
that kind, that are requifite to my purpofe ;) 
my prefent defign being to fet down very 
briefly a few arguments, to ftrengthen the 
propofition lately delivered. 

First then, I obferve, that there feems 
to have been care taken, that the body of an 
animal fhould be furnifhed, not only with 
all things, that are ordinarily neceffary and 
convenient, but with fome fuperabundant 
provifion for cafualties. Thus, though a 
man may live very well, and propagate his 
kind, (as many do,) though he have bute 
one eye ; yet nature is wont to furnifh men 
with two eyes, that, if one be deftroyed or 
difeafed, the other may fuffice for vifion. 
And fo, if one ear grow deaf, a man may 
be converfed with, by the help of the other, 
that remains found. In fhort, nature has 
furnifhed men with double parts of the fame 
kind, where that duplicity may be highly 
ufeful, and can be permitted without incon- 
gruity to the reft ohthe body. And this is 
the more confiderable, becaufe in other parts 
nature appears to hufband things fo, as to 
fhun doing things fuperfluous: as within the 
fkull, fome veffels, that would in other parts 
of the body have double coats like other ar- 
teries, are much thinner, almoft like veins ; 
the thicknefs of the fkull being ordinarily a 
fufficient fence to them from external inju- 
ries, 

ANOTHER argument, that divers things, 
that nature does about animals, are done with 
defign, may be taken from what anatomifts 
obferve of:thofe parts of the womb or the foe- 
tus, that are to be found but at certain 
times, at which there is need of them, and 
not at others, when they would be ufelefs, 
Thus, when a woman is with child, the vafa 
umbilicalia are produced, to be channels ei- 
ther for the blood or alimental juice and {pi- 
rits, that then ought to pafs between the 
womb and the foetus ; which is to be nou- 
rifhed, either only or chiefly, by the liquors 
derived to it through thofe veffels, affifted by 
the placenta, that fupply to it the want of - 
eating with the mouth, whichthe unborn in- 
fant either does not at all, or does but very 
imperfectly, employ to feed himfelf. And 
though as long as he continues imprifoned 
in the womb-ftate, thefe temporary parts, 
(if I may fo call them) continue with him ; 
yet, as foon as he comes abroad into the 
world, thefe umbilical veffels, particularly 
the two arteries and the vein, together with 
the membranes they are wrapt up in, and 
thofe (commonly called the chorion and the 
amnios,) that involve the foetus, are thrown. 
off, as unneceffary to the born infant's new 
ftate; and, when it has quitted the womb, 
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are expelled after it, whence they are called 
the after-birth ; there remaining only that 
part of the umbilical veffels, that lies within 
the child’s abdomen, between the navel and 
the liver, where its ufe is confiderable, though 
new ; it ferving no more to convey blood, 
or an alimental liquor, to and fro, but dege- 
nerating into a ligament. 

To the fame purpofe with this contri- 
vance, we may mention that other, wherein 
nature employs the foramen ovale, that gives 
paffage to the blood from the right ventricle 
of the heart to the left ; that the circulation 
of it may be maintained, though it cannot in 
the embryo, as it does in a born child, pafs 
through the veffels of the lungs from one of 
the ventricles to the other, For this foramen 
ovale being but (if I may fo call it) an expe- 
dient, that nature employs, as long as that, 
which is intended to be an infant, remains an 
embryo ; this temporary conformation is ob- 
literated, when the child, breathing the free 
air, ts in a condition to make the blood cir- 
culate through the pulmonic veffels, accord- 
ing to the primary intention of nature. From 
which and the like inftances we may infer, 
that thefe temporary parts were framed by a 
fore-cafting, as well as defigning, agent, 
who intended they fhould ferve for fuch a 
turn, and then be laid afide ; it being utterly 
improbable, that an undefigning agent fhould 
fo appofitely and exquifitcly frame {caffolds 
for the future buildings, if he did not before- 
hand deftinate both the one and the other to 
concur to the fame ultimate effect. 

ANOTHER argument for our prefent pur- 
‘pofe may be drawn from the confideration of 
thofe things, that in animals are commonly 
called inftinéts ; whereof fome more directly 
regard the welfare of the individuals they be- 
long to, others the propagation of their fpe- 
cies, and fome again refpect them both. 
The writers of voyages, and thofe, that pro- 
feffedly deliver natural hiftory, recount 
ftrange, and fcarce credible, inftances of 
the inftinéts obfervable in certain animals. 
But we need not lay the ftrefs of our argu- 
ment upon dubious, or fufpected relations ; 
fince what I have met with in authors of 
sood authority, or reccived from the mouths 
of travellers of good credit, may ferve my 
prefent turn ; efpecially if it be allowed, (as 
J fee not, why it may not be,) to take the 
word inftinét in a latitude, fo as to comprife 
thofe untaught fhifts and methods, that are 
made ufe of by fome animals, to fhun or ef- 
cape dangers, or to provide for their future 
neceffitics, or to catch their preys. 

Divers ftrange things are delivered, not 
only by pocts, but by more credible writers, 
about the wondertul fag:city and government 
of vec, in point not cniy of oeconomy, but 
of politics too. But though I fhall not build 
any thing upon the authorities, that I myfelf 
fufpect, yet, having had the curiofity to keep 
for a good while in my clofcet a tranfparent 
hive, whence there was a free pafflage into a 
neighbouring garden; and having thereby 
had the opportunity to make frequent obfer- 
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vations cf the actions of thefe little animals, 
and particularly to fee them at work about 
making their combs, and filling them with 
honey ; I confefs I difcovered fome things, 
that I did not believe before, and was induced 
to look upon them as very fit inftances of 
creatures endowed with natural inftinéts and 
providence. For it were hard for a mathe- 
matician, in contriving fo many cells, as they 
make in the area of one of their combs, to 
hufband fo little fpace more fkilfully, than 
they are wont to do. And not only they 
carefully and feafonably lay up their honey, 
to ferve them all the winter, but curioufly 
clofe up the particular cells with covers of 
wax, that keep the included liquor from 
fpilling, and from external injuries. I do 
not here mention the progneftication of wea- 
thers, that may be made in the morning by 
their keeping within their hives, or flying 
early abroad to furnifh themfelves with wax 
or honey, or by their unexpected return be- 
fore a ftorm unfeen by men ; becaufe I fuf- 
pect, that thefe things may not be fo much 
the effects of inttinéts, as of a tendernefs and 
quicknefs of fenfe, fuch as may be feen ina 
good weather-glafs, and found in divers 
wounded and crazy perfons, that are affected 
with fuch beginnings of the changes of the air, 
as are not yet perceived by other men. But 
among the peculiarities to be obferved in the 
conduct of bees, I cannot but take notice, 
that after a fight, I have not without fome 
wonder, feen them take up the dead, that lay 
on the ground, and fly away with them to | 
know not what diftance from their hive. 
AnoTHER obvious inftance of the inftinét, 
that nature has given even to fome defpicable 
infeéts, may be taken from ants, to whom 
Solomon fends the fluggard to fchool, to learn 
the providence of making feafonable provifion 
for the future. For it is known, that thefe 
little creatures do in the fummer hoard up 
grains of corn againft the winter. And their 
fagacity is the more confiderable, if it be 
true, what divers learned perfons affirm, 
that they eat or bite off the germens of the 
grains of corn they lay up, Icit the morfture 
of the earth expofed to the rains fhould 
make it fprout. But whatever become of 
this tradition, thefe infeéts do fome other ac- 
tions, refembling fagacity and induftry, that 
are not fo contemptible as their bulk, though 
I muft not ftay to mention them particularly 
in this place. 
Tre untaught fkill of fpiders, in weaving 
their curious webs, chat are fo fitly contrived 
both to catch their flying prey, and give 
them immediate notice of its being caught, 
is a thing, which, if it were not familiar, 
would be looked upon as admirable. And 
this fkill is not, as fome i:nagine, an effect 
of imitation of their parents : tor if the eggs 
be taken away and inclofed in a glafs, when 
they come to be hatched by the heat of the 
fun, the little creature will immediatcly fall 
to fpinning in the glafs itfelf, as was related 
to me by an eminent mathematician, that 


made the experiment. And JI faw the lefs 
6 Y reafon 
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reafon to diftruct it, becaufe, having by an 
external heat hatched many eggs of filk- 
worms, In a place, where there had not been 
any of a long time before, nor probably e- 
ver til then, yet the worms produced by 
thefe eggs did in autumn, of their own ac- 
cord, climb up to thofe convenient places I 
had prepared for them, and there weave thole 
curious oval prifons, in which they enclofe 
themfelves, and which are unravelled into 
filk, of whofe extreme finenefs or flendernefs 
I have elfewhere given an account. 

Nor is the provident induftry of animals 
confined to infects, of whom the poet, (if 
his words be taken in a popular fenfe,) truly 
faith : 


Iugentes animos angufto in pettore verfant : 


Sincz it is to be found in divers of the 
greater animals, particularly in beavers; of 
whom though fome things, that are recounted 
by authors and travellers, are but fabulous ; 
yet what has been related to me by fober and 
judicious perfons, that were either born or 
lived in New-England, where, thefe animals 
abounding, they had the opportunity to 
obferve them, is fufficient to confirm fuch 
relations, as may give one juft caufe of won- 
der, For thefe credible perfons affirmed, that 
the beavers with their fharp teeth (whofe 
fhape and ftrength I have admired) cut pie- 
ces of wood fo, as to make them fit for their 
purpofe: that, by affociating their labours, 
they lay thefe together fo, as to build them- 
felves ftrong winter-houfes, in which there 
is fometimes a kind of fecond ftery, for the 
inhabirants to retire to, when the water chan- 
ces to overflow: that for thefe houfes they 
chufe a very convenient fituation, juft by 
fome river, or other water, that can furnifh 
them with fifth: and that the overture or 
hole, that belongs to each of thefe houfes, is 
placed juft by the water, that they may im- 
mediately flounce into it, and fo fave them- 
felves, when their houfes are attacked. And 
to facilitate their fwimming away, and the 
catching of their prey in the waters, nature 
has furnifhed them, as I have obferved with 
pleafure in a live beaver, with two feet, not 
made like thofe of dogs, or cats, or like 
their own two other feet, but furnifhed with 
broad membranes betwixt the toes, like the 
feet of geefe, ducks, and other aquatic ani- 
mals, that are to ufe them as oars, to thruft 
away the water, and facilitate their motions 
upon it and in it. 


Ir were eafy to accumulate inftances of the - 


fagacity and induftry of animals, for their 
own prefervation ; but it is more eafy to find 
notable ones among thofe aétions, that con- 
cern the prcpagation of their fpecies, 

Tue various arts employed by animals of 
differing kinds about the materials, the con- 
ftruétion, and the fituation of their nefts, is 
ufually remarkable, and fometimes wonder- 
ful, OF this fkill we have divers eminent in- 
ftances, fome of which I have been delighted 
to fee, buc have not time to recount. Yet 


one there 1s, whofe oddnefs will not fufer 
me to pretermit it, For in a country, that 
abounds with apes and monkeys, that are 
very greedy of bird’s-eggs, and oftentimes 
climb trees to come at them, there is a fort 
of birds, whofe eggs they peculiarly affect, 
that do, as it were, hang their nefts at or near 
the end of fome long flexible branch or wana, 
that grows over the water ; by which means 
their infidious enemies, who do not fwim, 
cannot come at them underneath; and by 
reafon of the yielding of the flexible branch 
or twigs, whereto the neft is faftened, they are 
frighted from venturing to pafs on, for want 
of a firm fupport. 

Tue ftructure of the nefts of wafps, which 
they often make under ground to fecure 
them, I have obferved to be very curiousand 
artificial, efpecially when the young ones are 
formed in the little cells, where they lie 
hid and fheltered, till they are ready to. fy 
away. 

I micut here multiply examples of this 
kind, but I think it fitter to proceed, by tell- 
ing you, that the inftinéts, that nature has 
implanted in animals to preferve themifelves, 
though they would feem admirable if they 
were lefs familiar, are much inferior to that 
providence, that fhe has furnifhed animals 
with, for the propagation of their fpecies. 

THERE are divers notable things to be met 
with in the nefts of feveral birds, both as to 
their materials, their ftructure, and the very 
fituations of the places pitched upon to build 
them in. I have feen fome nefts, efpecially 
Indian ones, which would make a man won- 
der, how the birds, that built them, fhould 
feek and find fuch odd, and yet, all circum- 
{tances confidered, commodious materials to 
build with. Of which we have an eminent 
inftance in the nefts of certain Eaftern birds, 
whofe names I remember not, that make 
their nefts of a white fubftance, (which has 
been prefented me by fome of our Eaft-India 
merchants, ) that looks almoft like iéthyocolla, 
in the fhops commonly called ifinglafs, and is 
diffoluble in liquors, and fo very well tafted, 
that it makes the chief fawce, that they ufe in 
the fouthern parts of India at their feafts, 
The ftructure alfo of the nefts of divers birds, 
both as to their figure, their capacity fuitable 
to the bulk of the builders, and the accom- 
modations they are furnifhed with for warmth 
and foftnefs, may deferve to be applauded by 
mathematicians themfelves ; elpecially if it 
be confidered, that thefe litdle untaught ar- 
chitects had no tools to make their curious 
buildings with, fave their beaks and their 
feet, And yet much more of providence and 
forefight appears in the fituation of the places, 
that fome birds make choice of to build their 
nefts in : as may be obferved, not only in the 
pendulous nefts of fwallows, and the crafty 
hidden ones of fome European birds, but 
very confpicuoufly in the hanging and move- 
able nefts, that we lately mentioned to be fo 
oddly placed by fome birds,. to fecure their 
eggs from apes and monkeys ; and by the 
fituation of the well tafted nefts I was newly 
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{peaking of, which are to be found only up- 
on high and fteep rocks, and are fo faftened 
to thofe concave parts of them, that look 
downwards, and, for the moft part, hang 
directly over the fea, that there is no getting 
them without much trouble and danger, by 
the help of boats and poles: upon which 
account, as well as that of their delicioufnefs, 
they are very dear in the Eaft-Indies them- 
felves, The like care to contrive their nefts 
advantageoufly, and make them in fecure 
places, is taken by divers infects themfelves; 
as may be obferved in the fubterraneal nefts 
of the wafps formerly mentioned, and in 
the eggs of {nails, which I have fometimes 


found hid under ground, and had the cu- 


riofity to hatch in glaffes furnifhed with 
the fame earth they were found in. 

Ir I fhould here reckon up and difplay 
the feveral effects, and confequently argu- 
ments, of the wonderful providence, that 
the moft wife author of nature exercifes a- 
bout the propagation of animals, by diftin- 
guifhing them into male and female; by 
furnifhing both fexes with mutual appetites 
and organs, exquifitely adapted to the increafe 
of their kind; by the admirable formation 
of the foetus in the womb, without the fe- 
male’s knowledge, how it is performed ; by 
the ftrange fubtilties and courage, that feveral 
of them, either oviparous or viviparous, 
have, to hide and defend their young; by 
the full provifion, that is made for the nour- 
ifhment of the foetus, and the welfare of the 
female after fhe has brought it forth; and 
by divers other ways, that I muft not now 
{tay to fpecify: if, I fay, I fhould venture 
to do this, I might indeed much enrich and 
adorn my argument, but fhould make this 
difcourfe too much exceed the limits, that my 
defign, and {mall ftock either of ability or 
leifure, would allow. And therefore, inftead 
of purfuing a fpeculation, that would lead 
me a great deal too far, I fhall look back 
upon the intimation I gave not long fince, 
that even \thofe meaner parts of animals, 
which feem to have been framed with the 
leaft care or conirivance, are yet not unwor- 
thy of their author, 

For proof of which I fhall now obferve, 
that though the teeth be fome of the Ieaft 
elaborate parts of the human body ; yet even 
thefe afford more obfervations appliable to 
our prefent purpofe, than my intended bre- 
vity will permit me to take notice of. And 
therefore I thall only, and that little more 
than tranfiently, confider a few of them here; 
and fome of the others elfewhere, on thofe 
particular occafions, on which it will be 
more proper to bring them in. 

I. Anp firft, it is confiderable, that where- 
as, when a man is come to his full ftature, 
all the other bones of the body ceafe to grow, 
the teeth continue to grow in length, during 
a man’s whole life. 

Turis growth of the teeth appears, not 
only by their continuing fo many years of 
the fame length, but by the unfightly length 
of one tooth, when that, which was oppofite 


to it in the other jaw, happening to fall out 
or be pulled out, the tooth we fpeak of has 
liberty to grow into the gap made by the 
removal of the other. OF this difference 
in point of growth betwixt the teeth and 
other bones, what reafon can be fo probably 
given, as, that it is defigned to repair 
the wafte, that is daily made of the fubftance 
of the teeth, by the frequent attritions that 
are made, between the upper and lower tyre, 
in maftication ? 

I]. Wuereas the cther bones of the bo- 
dy (fome few fimall ones excepted) are in- 
vetted with a very thin and fenfible mem- 
brane, which, for its clofe adhefion to the 
bone, is by anatomitts called the periofteum ; 
that part of each tooth, which is not covered 
by the gums, has none of this membrane, 
which would be fubject to frequent and very 
painful compreflions and lacerations, 

III. To enable the teeth to break, and 
make comminutions of the more folid kind 
of alinients, nature has providently framed 
them of a clofer and harder fubftance, than al- 
moft any cther bones. of the whole body ; 
though thefe be fo numerous, that anatomifts 
reckon above three hundred of them. And I 
have met with relations in authors of good 
credit, that fome men’s teeth have been {o 
hard, as, when ftruck with anuther ft body, 
to produce fparks of fire. 

IV. Tar thefe bones, whofe ufe (to 
prepare aliments for nutrition) is fo gredt, 
and almoft neceffary, may themfelves be 
continually fed and cherifhed, though they 
grow in other bones, the all-wife author of 
things has admirably contrived an unfeen ca- 
vity in each fide of the jaw-bone, in which 
greater channel are lodged an artery, a vein, 
and a nerve, which thorough leffer cavities, 
Or, as it were, gutters, fend their twigs to 
each particular tooth; which, by thefe little 
veffels, that reach to it, receives a continual 
fupply of nourifhment and ftrength. 

V. Iw regard, that babes are, according to 
nature’s inftitution, to feed for a confiderable 
time on milk, for which there is no need of 
teeth, and which would alfo hurt the nipples of 
her, that gives them fuck; nature forbears, 
for many months, to produce teeth in hu- 
man infants: whereas the foetus’s of divers 
brute animals, that are oftentimes reduced 
early to feek out aliments, that are not Auid, 
nor very foft, are born with teeth already 
formed in their jaws, 

Tue bony fubftance appointed for the 
comiminution of aliments, ought not, for fe- 
veral reafons, (which for brevity’s fake I 
here omit,) to be in either jaw entire, or all 
of one picce ; and therefore nature has pro- 
vidently made for that ufe a competent 
number of diftinét bones in either jaw. And 
becaule men may often have occafion to feed 
upon very differing forts of aliments, and 
ufually the fame aliment may require differ- 
ing preparations in the mouth to facilitate 
the digeftion of it in the ftomach; nature 
has provided men with two rows or fets of 
teeth, equal for the moft part in sa 
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(each jaw in men ufually having fixteen, and 
in women fourteen or fifteen,) and aniwer- 
ing to each other, but yet of differing fhapes, 
tor differing ufes. For fome, as the fore- 
teeth, are broader, and with a kind of edge, 
to cut the more yielding fort of aliments ; 
whence thefe teeth are called incijorii, O- 
thers are {tronger, and more fitly fhaped to 
tear the more tough and refifting fort of ali- 
ments: thefe are they, that by the vulgar are 
in Enslith called eye-teeth, and which, for 
their refemblance to thofe of dogs, are by 
anatomifts called canini. And then there is 
a third fort, whofe principal office is to grind 
the aliments, that are cut or torn by the o- 
thers; and for this purpofe they are made 
much broader, and fomewhat flatufh, but 
yet with their upper furfaces uneven and rug- 
ged, that by their knobs and little cavities 
they may the better retain, grind and com- 
mix the aliments, that are to be chewed by 
them; and for this reafon they are called mo- 
lares. 

VII. Awp becaufe the operations to be 
performed by the teeth oftentimes require 
a confiderable firmnefs and ftrength, partly 
in the teeth themfelves, and partly in the in- 
ftruments, that move the jaw, wherein the 
lower fet of them is fixed ; nature has pro- 
vided the lower jaw, (which alone is move- 
able, unlefs, as fome affirm, in crocodiles, ) 
with {trong mufcles, to make it bear forcibly 
againft the upper jaw; and has not only 
placed each tooth in a diftinét cavity of the 
jaw-bone, as it were in a clofe, ftrong, and 
deep focket, but has furnifhed the feveral 
forts of teeth with hold-fafts fuitable to the 
{trefs, that, by reafon of their differing offi- 
ces, they are to be put to. And therefore, 
whereas the other teeth (the cutters and dog- 
teeth) have ufually but one root, (which 
in thefe laft named are wont to be very long ;) 
the grinders, that on many occafions are 
employed to crack nuts, bones, or other 
hard bodies, before they can be ground, are 
furnifhed with three roots, and oftentimes 
with four, in the upper jaw, whofe fubftance 
is fomewhat fofter, and whofe grinders ferve 
as fo many anvils for thofe of the lower to 
ftrike or prefs againft. On which account, 
as hath been already intimated, the lower 
jaw, (for the other belongs to the immove- 
able part of the fkull,) is furnifhed with a 
ftrong mufcle on either fide, capable of mo- 
ving it, and confequently the teeth in -it, 
with great force again{t the upper jaw.. 

Ir fome favourer of Epscurus’s doétrine 
fhall here objeét, that, though man indeed 
,be advantageoufly furnifhed with teeth, yet 
there are many other animals, and even qua~ 
drupedes, whereof fome -have not near fo 
many teeth as man, nor fo commodioufly 
fhaped and placed as his; and others are not 
furnifhed with any teeth at all: and that 
likewife there are many other animals, that 
have fome of their other parts lefs conveni- 
ent in their kind, or otherwife are not near 
fo well provided for, as they would be, if 
they were not rather cafual productions, than 
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thofe of an intelligent and defigning opificer : 
if thefe things, I fay, be objected, I mutt 
own mylelf of a very differing opinion from 
the objector. And I think I could add much 
about the final caufes of things corporeal, as 
the confideration of them leads to a high ve- 
neration of their divine author, and as it 
tends to manifeft, that, when his providence 
is denied or condemned, it is for want of 
its having been fufficiently underftood, and 
duly confidered. But befides, thac this third 
Propofition ought to be but one part of our 
difcourfe of final caufes, I have in great part 
prevented myfelf already, by what I have 
formerly faid to obviate or anfwer fome ex 
ceptions, relating to the eyes of man, and 
differing’ animals. For moft of the confide- 
rations, if not all, that have been alledged 
on the occafion of thofe organs of fight, may 
well be, mutatis mutandis, applied to the va- 
rieties, that are to be found in the teeth, and 
other parts, of differing kinds of animals, 
For I may jufily reprefent, that the reafon, 
why this or that organical part of this or that 
fpecies of living creatures has not fuch a 
ftructure, or is not fo placed, as we might 
think moft convenient, may often be, that 
in this cafe it would be lef proper for other 
ends, of more iinportance to ne welfare of 
the animal, than fuch a fabrick and fituation 
of the part as we prefer, would be. And 
there are alfo many cafes, wherein the thing, 
that we make bold to think wanting or amifs, 
is provided for by other contrivances in the 
fame animal; by which provifion the part 
under confideration is made more ferviceable 
and fymmetrical to the reft of the body ; and 
fo, performing other offices befide the main, 
Is, upon the whole matter, more ufeful to 
the animal, than otherwife it would be. 

Ir is known, that oxen and fheep, and ma- 
ny other ruminating beafts, are not furnifh- 
ed with near fo many teeth as men are, and 
as are to be found in dogs, cats, horfes, and 
many other quadrupeds, But for the pauci- 
ty of teeth amends is made in moft of 
thofe animals, partly by the power and in- 
{tinct they have to chew the cud, and there- 
by make a fecond attrition of their already 
much foftned aliments; and partly by the 
fucceflive cavities or {tomachs, (diftinguifhed 
by the names of primus venter, reticulum, 
omafus and atomafus,) through which the 
aliment is tranfmitted, and more and more 
elaborated, to make it fit for further ufes. 
The mouths (efpecially the inward parts of 
them) of ‘the beaver, the tortoife, the bee, 
the humming bird, that feeds on flowers, 
whofe exudations with his long little bill he 
fucks like the bee: thefe, I fay, and many 
other animals, (to omit the elephant himfelf, } 
have their mouth, and their ways of prepa- 
ring their aliments for the ftomach, very dif- 
ferent from what is obferved in men, and yet 
very convenient for them refpectively, all 
circumftances confidered. 

Tuese and the like, whether compenfati- 
ons or expedients, are in many animals fuch, 
that there is no caufe to tax the author of 
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nature, for not having given fome animals all 
the fame parts, that others are furntfhed with: 
but rather the thrifty providence, (if I may 
fo fpeak,) and defigning wifdom of God, 
in the contrivance of his vifible works, may 
be as well difcovered by the feeming omiffi- 
on of this or that part, that is ufeful to other 
animals, but is not necefflary to thofe, where- 
in it is not found, as by granting thofe parts 
to the animals, to whofe compleatnefs or 
welfare they are neceffary, or highly condu- 
cive. On which account it is not to be thought 
ftrange, that he has not to men, as to frogs, 
and many forts of birds, given fuch tough, 
tranfparent, and moveable membranes, as 
thefe animals are provided of to cover their 


eyes from harms, that thofe of men are not . 


ufually expofed to. And it is not an omiffi- 
on, not to have given girls {welling 
breafts, before they are capable of generati- 
on, more than it is, not to Continue to them, 
after their being grown mothers, the placenta 
uterina, when they are not with child. 
Tuoucu batts be looked upon as a con- 
temptible fort of creatures, yet I think they 
may afford us no contemptible argument to 
our prefent purpofe. For in this heteroclite 
animal you may difcern the foecundity of 
the divine artificer’s fkill, which has in this 
formed an animal, that flies like birds, and 
yet is not only unfurnifhed with feathers, but 
is of a fabrick quite differing from that of 
other birds. And in this little animal we 
may alfo obferve, both the compenfation, that 
is made for parts, that feem either deficient, 
or lefs advantaged than thofe of the fame 
denomination in other birds, and the regard, 
which the divine artift appears to have to the 
fymmetry of parts, in his animated works, 
and to their fitneis for the places they are to 
live in or frequent. For the batt being to 
act fometimes like a bird, that flies freely to 
and fro in the air, and on fome occafions like 
a terreftrial animal, fuch as is that little qua- 
druped a moufe, ought to be furnifhed with 
parts fuitablé to fuch differing deftinations : 
and therefore, to fit him to aniwer the firft 
of thefe, the want of feathers in the wings 
is fupplied by a broad membranous expan- 
fion, and a kind of toes furnifhed with arti- 
culations, that make up the wings: and be- 
caufe this animal was to be able, like other 
birds, to forbear jetrling on the ground, 
etherwife than his occafions required ; each 
ot his wings is furnifhed with a {trong crook, 
like the claw of a bird’s foot, by the help 
of which he can faften himfelf to trees, walls, 
and divers othcr ereéted bodies, and keep 
himfelf fufpended in the air, and continue 
at what diftance he pleafes from the ground, 
And becaufe lie 1s furnifhed with teeth, which 
other birds want, to chew his food, and 
thereby prepare it for digeftion,; he needs 
not have a crop, or fuch a ftrong and mufcu- 
lar ftomach, as is ufually found in birds, And 
(in fhort) tq omit the peculiar ftructure of 
other internal parts, wherein the batt differs 
from other birds; fince the female was not, 
like them, ‘to be oviparous, but, like mice 
Vou. IV. 


and other quadrupeds, that bring forth their 
young ones alive, fhe is not only furnifhed 
with an uterus fitted for that purpofe, but 
in regard fhe does not, like birds, that lay 
eggs, exclude, together with the foetus, a 
competent {tock of aliment to nourith it, till 


it can fhift for itfelf, the batt is furnifhed 


with dugs, to give fuck to her young ones : 
and by Zoographers it is obferved, that, as 
fhe has but two teats, fo fhe brings forth but 
two young ones at a birth; whereas mice are 
much more prolifick. 

THE writings of Zoographers, and the 
relations of travellers, afford divers other 
inftances of the various, and yet excellent, 
contrivances, that are to be found in feveral 
animals, that differ from man, (who is an ani- 
mal endowed with numerous teeth,) in the 
fabrick of the mouth, and other parts infer- 
vient to the reception of aliments, and their 
preparation for digeftion. 

But paffing by the mouths of tortoifes, 
cameleons, and other animals, the hardnefs 
of whofe gums, in reference to their ordina- 
ry aliments, fuffices to make amends for their 
want of teeth; there is one American beatt, 
which, I think, I ought not to forbear men- 
tioning here, asa notable inftance to mani- 
feft, how the wife architect can compenfate 
the want of teeth, by the rare ftructure of 
the mouth and tongue, and their fitnefs to 
feize on and make ufe of thofe aliments, 
which, though uncommon for a beait of his 
bulk, he feerns to have been deftinated to 
live upon. The animals of this kind are by 
Hernandus, who retains their American names, 
called achoas and tamendoas; and of thefe, 
and particularly of the parts they are provi- 
ded of to eat with, he gives us this account. 
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Offenduntur apud Yucatenfes quadrupedes qut- Vid, Schot- 
dam, dorfo preduro &8 fulvi, agnorum magni-ti Phyf. 


tudine, fed qui ventre circiter terram attingant, 
dentium omunino expertes fint, &9 folo formica- 
rum venatu vivant, quarum cumulos duobus 
magnis unguibus, quibus finguli anteriores pedes 
armantur, excavant turbantque, ac dein exerta 
lingua, quae dotrante longior eft, fcabra, teres, 
ac pennam anferinam craffa, formicas eam con- 
fcendentes ac denfantes fufcipiunt, eademque con- 
tratia, €F in os, quod mirum in modum anguf- 
tum ac parvum eft, recepta, gratum fibi pabu- 
lum capiunt, €F innocentium animalium preda 
potiuntur, Of the fame fort of beafts, the 
ingenious Pifo, in his Hift. of Brafile, (where 
he practifed phyfick) mentions two kinds, 
the greater and the lefs, which he, like Her- 
nanaus, calls tamanduas, but adds the new 
coined name of myrmechophaga; and of 
both gives this account. 


Curios. 1. 
a 


Utreque (fays he) Gulietmus 


funt noétambule pabuli caufa, cicurate carne Pifol. s. 


quoque vefcuntur, fed minutim concifa, quia non 


to, accuminato, edentuloque, lingua denique, in- 
far craffioris chorde, tereti adeoque longa pre- 
fertim: in tamandua majori,. ut duorum pedum 
longitudinem excedat, atque proinde duplicate 
(quod netatu fane dignum) quaft canali incum- 
bit inter inferiores genas, quam efuriens nadi- 
dam excrit, €P arborum truncis diu imponit, 
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foluin capite, promufcide, fed &8 ore funt anguf- i Med. «. 
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mos fornzicis cperluin vepenie relrabit, Si alte 
fe tendo letcbre earum detegt poftalant, ungue- 
hus id trecitat coninode, quibus pedes pofteriores 
jnfirigii fant fatts watidis €P lengis numero 
qniugu2, anteriores quatuor, tfque recurvis 
ducbus it medio maxtinis, 

Ir is ally to be confidered, that divers 
things may be ufeful in an organical part, 
befides that, whereby its function is primarily 
and mainly exercifed: as, though the eye-lids 
and their motions, together with the little 
glandules, that belong to them (moft of which 
lye concealed under the edges) are not at all 
neceflary to the aé of vifion, (no more than 
curtains are to a window; ) yet they are to 
the compleatnefs and weltare of the eye, 
which is the neceffary organ of vifion; as Is 
manifeited by the pain and prejudice the eye 
reccives, if the eye lids, which are fubject to 
more than one diftemper, be confiderably 
difatfected., 

I sray hereafter have oecafion to take no- 
tice, that befides thofe ufes of the parts of 
a human body, which IJ venture to call ana- 
tomical, becaufe they are fuch as anatomifts 
have difcovered by mere diffecticns, thcre 
may be cf feveral parts ether ufes, which I call 
chymical, becauie thefe parts do elaborate 
foirits of feveral forts, and perhaps exercife 
fome cther fpagyrical functions of great 
importance, if not neceffary to the welfare 
of a living man. 

Ann, befides the anatomical and chymical 
ufes, there may be others very fit to be con- 
fidercd in fome parts ct a human body ; as 
the mechanical advantages, fer which the va- 
rious fhapes and ftructurcs of differing muf- 
cles, .and the feeming irregular, and, as it 
were, calual fabric of the bones, and efpe- 
cially of the proceffes and protuberances, 
are admirably fitted. And there are alfo in 
fome parts, as the cyes, optical reafons to be 
confidcred, before one can otherwite than 
rafhly cenfure, what the Author of nature 
has done about them: as, though the hgure 
of the chryftalline humour be much more 
globous in mott fifhes, than in men and ter- 
reftrial animals, yet he, that underftands the 
do&rine of refractions, and confiders that 
fifhes, under water, are to fee objeéts through 
a far thicker medium than air, will readily 
acknowledge, that this difference between 
the eyes cf fifhes and thofe of men, 1s not 
an imperfe€tion in the former ; but, whilft 
thofe creatures are in their own element, a 
great advantage. And, to be fhort, I think 
there are fo many iciences, and other parts 
of knowledge, fome of them perhaps {carce 
yet difccvered, that may be required to war- 
rant a man, to cenfure the ends of God in. 
the bodies cf animals, that very few have 
knowledge enough to be capable of condem- 


ning then without rafhnefs: and they, that . 


have knowledge enough to judge aright, will 
not be forward to condemn them, but ad- 
mire them. But though this confideration 
be not here difplayed, yet the now mentioned 
intimation of it may allord us this reflection ; 
that men may eafily be too rafh, if they think 


a part -unglingly framed, upon fuppofition, 
that, by the anatomical infpection of it, they 
know all the ufes, that the flill of the divine 
Opificer could defign it for. 

Nor will it neceffarily follow, that be- 
caufe in fome particular bird, or beaft, or 
fifh, we may not be able to give an account, 
why this or that part 1s not to be found, or 
why it is otherwife framed or fituated, than 
that, which is analogous to itin man, it muft 
therefore be cafually or improvidently framed 
or placed; fince we cannot expect, from brute 
animals, anfwers to thofe proper queftions 
about their own bodies, which we can re- 
ceive from men about their human ones. And 
yet, notwithftanding the great affiduity, with 
which the more curious phyficians are obli- 
ged to cultivate anatomy, and the frequent 
opportunities they have to do it, and to afk 
living men queftions about what they find, 
when the natural ufe of their parts is hin- 
dred or perverted’; our fagacious moderns 
are, to this day, at a Jofs, as to the true ufes 
of the vifible parts of the body; to fay no- 
thing of the invifible, fuch as fpirits, falts, 
€fc. So that it ought to be no wonder, if in 
animals, whofe fabric we have much lefs 
concern to inquire into, and much lefs op- 
portunity to examine, we fometimes find 
parts, of whofe ufes, and their fitnefs for 
them, men are not yet able to givea farif- 
factory account. For I confider, that even 
in man himfelf, though there be numerous 
valves found in his veins, yet for thofe many 
ages, that the true ufes of them lay hid, an 
Ajclepiades, o1 fome other bold Epicurean 
phyfician, might have thought himfelf well- 
grounded te look upon them as fuperfluous 
parts, which, now that the circulation of 
the blood is difcovered, they are acknow- 
ledged to be far from being. 

On this occafion it may help us, if it be 
confidered, that, fince God is both a free 
and a moft wife Agent, it need not feem 
ftrange, that he fhould adorn fome animals 
with parts or qualities, that are not neceflary 
to their welfare, but feem defigned for their 
beauty: fuch as are the difpofition of the ca- 
meleon to change colours; and the lovely 
sreens, blues, yellows, and other vivid co- 
lours, that adorn fome forts of pigeons, and 
cf parrots, and divers lefler birds, as gold- 
finches, canary birds, and efpecially thofe 
admirably little winged creatures humming- 
birds. And on the other fide, fometimes 
God’s wildom feems to be, as it were, thrif- 
ty, and folicitous not to beftow on an ani- 
mal, or a part of it, more than is neceflary 
for the ufe, for which it isdefigned. As the 
veins are by anatomifts obferved to have but 
one coat or membrane, and ufually to lye 
more expoled, than the arteries, that accom- 
pany them; thefe have ftronger and double 
coats, becaufe they are to convey a more 
important liquor, (the arterial blood) which, 
befides thac it is more agitated and fpirituous, 
is forcibly impelled into thofe veffels by the 
mufcular contraction, or ftrong impulfe of 
the heart. And to the fame purpofe it may 
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be obferved, that the arteries within the fkull 
are far more thinly coated chan eliewhere ; 
the folidity of that bony part being a fence 
to the veffels that it covers. And to add, 
that, on this occafion, we may obferve, that 
though che nerves ufually lye deep in the 
parts, to be kept both fafe and warm, being 
very liable to be offended both by cold, and 
the contact of external bodies; yet, it being 
neceflary that the optic nerve fhould expand 
itfelf' into the eye, the membranes that In- 
veft the nerve and other coats of the eye, 
(except the retina, which feems to confiit of 
the medullar fbres) are made, by great odds, 
more firm than the dura and the pia mater, 
whence they proceed ; and though expofed 
to the free air, are lefs fenfible of the cold 
than moft pavts of the body, and will bear, 
without danger, divers liquors, and other 
offenfive things, whofe pungency would put 
other nervcs of the body into convulfive, 
and perhaps very dangerous moticns. This 
(conduét) looxs as if God, like an excellent 
writing-mafter, did, in the great volume of 
his creatures, intend to beftow on fome of 
thefe, things rather ornamental than necel- 
fary, as flourifhes on the capital letters of the 
alphabet of nature ; and fometimes to em- 
ploy characters, and divers of them very dif- 
feringly fhaped, (as the Latin are from thole 
of the Greek, the Hebrew, the Savon, €9c.) 
to exprefs the fame letter; and fometimes 
alfo to imply abbreviations, as a f{troke or a 
dafh, inftead cf a letter or a fyllable, to ex- 
prefs compendioufly that, which might be 
very juftifiable, had it been more fully fet 
down or delineated. 

Ir that be admitted, which we have for- 
merly propofed as very likely, that God de- 
figned, by the great variety of his works, to 
difplay to their intelligent confiderers the 
fecundity (if I may fo fpeak) of his wif- 
dom ; one may readily conceive, that a great 
part of the variety obfervable in the analo- 
gous parts of animals, as their eyes, their 
mouths, €%e. may be very conducive to fo 
reaching and comprehenfive a defign ; to 
wwhich the beauty cf fome creatures and parts, 
as well as their more neceffary or convenient 
ftruéture, may be fubfervient;, efpecially if 
the innocent delight of man be alfo intended, 
as it may feem to be in the curious colours 
and fhapes of divers flowers, and in the me- 
lodious mufic of finging birds, and in the 
vivid and curioufly variegated colours of the 
feathers of feveral winged animals, particu- 
larly thofe that make up the peacock’s train. 

WE are not near fo competent judges of 
wifdom, as we are of juftice and veracity ; 
for thefe laft named are to be eftimated by 
external and fixed bounds or rules, which are 
very intelligible to a moderate tinderftanding : 
but as for wifdom, the more profound it ts, 
the lefs we are able to look through it, and 
penetrating to the bottom of that, to judge 
knowingly of its actions. And therefore, 
though we may fafely conclude, that God aéts 
wifely, when he does fomething that has an 
admirable tendency to thefe ends we juftly 
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fuppofe him to have defigned; yet we can- 
not fately conclude, in a negative way, that 
this or that is unwife, becaule we cannot dif- 
cern in it fuch a tendency. For fo wife an 
Agent may have other defigns than we know 
of, and further aims than we can difcern, or 
perhaps fufpect; and may have at hand, or 
furnifh himfelf wich, fuch means to compats 
his ends, and that even by the-co-operation 
of thofe means we think ulelefs or impro- 
per, as far as above the reach of our con- 


jectures, and without the knowledge of which 


we but: rafhly cenfure the wifdom of his pro- 
ceedings 

In the double horizontal dial, formerly 
mentioned, it would be rafhly done of thofe, 
who fhould condemn or defpife the various 
lines, they find traced upon that ufeful inftru- 
ment, becaufe they fee, that they are not ne- 
ceffary to fhew the hour of the day; fince 
the mathematician,. that drew thofe lines fo 
curioufly, may be well fuppofed to have more 
ends than one or two in making the inftru- 
ment, and not to have drawn them by chance 
or unfkilfully, though the inconfiderate cen- 
furers do not know, for what other or further 
purpofes the artift may have defigned them. 

Suppose fome [Indian fifherman, -unac- 
quainted with European arts and affairs, 
fhould happen to come aboard a man of war 
under fail; though he would quickly per- 
ceive by the ufe, that was made of the ropes, 
pully, €@c. that this floating building was 
very artificially contrived ; yet if he fhould 
fix his eyes upon one of the guns, and the 
anchors, and perceive that no uf was made, 
nor like to be made of them in failing, he 
would be ftrongly tempted to think, that 
thofe heavy maffes were ufelefs clogs and bur- 
dens to the. veffel: but if he were told the 
neceffity and ufefulnefs of the guns for de- 
fence, and of the anchors to ftay the fhip in 
convenient places in ftorms, he would eafily 
alter his mind, and confefs, that he blamed 
the builders and furnifhers of the fhip, for 
that, which nothing but his ignorance kept 
him from highly commending, ~_s. 

I nave dwelt much longer than I intended 
on this third propofition, becaufe I think ita 
duty our reafon owes to its Author, to en- 


.deavour to vindicate his manifold wifdom, in 


this libertine age; wherein too many men, 
that have more wit than philofophy or piety, 
have upon Epicurean, and fome alfo even 
upon Cartefian principles, laboured to depre- 
ciate the wif{dom of God, and fome of them 
prefumed to cenfure the contrivances of thefe 
living automata, that (in their protoplatts ) 
were originally. his, And it was not only 
the feafonablenefs of faying, about fo im- 
portant a fubject, fome things, that poffibly 
have not yet been met with, or at leaft duly 
confidered, that has made me thus prolix ; 
but a defire, that my reader fhould not bare- 


ly obferve the wifdom of God, but be, in. 


fome meafure, affectively convinced of it, 
To which purpofe, in my opinion, it is very 
conducive, if not neceffary, befides general 
notions, to obferve, with attention, fome 

parti- 
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particular inftances of the divine fkill, wherein 
it is confptcuoufly difplayed. It is true, that 
in the idea cf a being infinitely perfect, 
boundlefs wifdom is one of the attributes, 
that is included. But, for my part, I fhall 
take leave to think, that this general and in- 
definite idea of the divine wifdom, will not 
give us fo great a wonder and veneration for 
it, aS may be produced in our minds, by 
knowing, and confidering the admirable con- 
trivance of the particular productions of that 
immenfe wifdom, and their exquifite fitnefs 
for thofe ends and ufes, to which they ap- 
pear to have been deftinated. 


Proposition IV, 


That we be not over-hafty in concluding, nor 
too pofitive in afferting, that this or that 
muft be, or 1s, the particular deftinated ufe 
of juch a thing, or the motive, that induced 
the Author of nature to frame it thus. 


T has been above declared, that fome parts 
are fo excellently, and fo manifeftly fitted 
for a certain ufe, as the eye for feeing ; and fo 
much better fitted for that, than for an 
other; that it were little lefs than heedlefs- 
nefs or perverfeneis, to doubt of its being 
deftinated thereto. But the like cannot be 
faid of all the other parts of the body, efpe- 
cially of the imternal. And there are divers 
ufes, either neceffary, or highly conducive, 
to the welfare of the animal, to which no 
one part is fo much more confpicuoufly fit- 
ted than any other, but that it is more difficult 
than many think, to determine the true and 
primary ufes or offices of fome parts, efpe- 
cially with fo much certainty, as thereon to 
pround phyfiological inferences: and of this 
difficulty I conceive there may be four rea- 
fons, though they do not all, nor perhaps 
moft of them, occur in each particular cafe, 
Awp firft, the whole animal itfelf, the ufe 
of whofe particular parts is under inquiry, 
is but a part of that greater body, the uni- 
verfe ; and therefore cannot eafily be fup- 
pofed to have been framed and furnifhed 
with the parts it confifts of, merely for its 
own fake. And when we fay, thar all its 
parts are contrived for the beft advantage for 
the animal, I conceive it to be underftood in 
this limited fenfe; that the parts are excellent- 
ly framed for the welfare of the animal, as 
far torth, as that welfare is confiftent with the 
general ends of the Author of nature, in the 
conftitution and government of the univerfe ; 
which ends, becaufe they relate to the whole 
world, or to very confiderable maffes of it, 
as the terraqueous globe, the planets and 
other ftars, I have formerly, for brevity’s 
‘fake, ftiled cofmical : and though it has not 
been proved, that none of thefe cofmical 
-ends are inveftigable by us, yet to difcover 
.them all, 1s not an ealy tafk. And yet it 
feems prefumptuous to fuppofe, that the wel- 
fare of particular animals ts any further de- 
-figned and provided for, than will confift 
with the cofmical ends of the univerfe, and 


the courfe of God’s general providence, to 
which his fpecial or particular providence, 
about this or that mere animal, ought in rea- 
fon to be fubordinated, And though I think 
it a great rafhnefs for us men to determine 
pofitively, and exclufively to others, what 
ends the omnifcient Creator propofed to him- 
felf, in giving to the world the frame we fee 
it has; yet, as far as I can hitherto difcern, 
Ifee nothing, that is more likely to have been 
one grand motive of fo great a variety, as 
we may obferve in his corporeal works, efpe- 
cially in animals, than that which hath in 
part been elfewhere intimated, viz. that he 
might, by fo many and fo very differing con- 
trivances, as are to be met with in the ftruc- 
ture of men, four-footed beafts, birds, fithes, 
reptiles, fc, exercife and difplay (what could 
not be by a lefs variety fo fully manifefted) 


that, which an apoftle, {peaking of things of Ephef, iii 


another order, emphatically ftiles the aoav- 10 
moltinG ovgit te Ozs (the multifarious or ma- 
nifold wifdom of God.) Man being ac- 
knowledged, upon the account of his very 
body, the moft perfect of animals, if God 
had fimply defigned the giving of every 


y anima] the moft advantageous ftructure, that 


could be devifed, it feems, that he fhould 
have made no other animals than men. But 
then there could not have been that diverfity 
of contrivance among living automata, that 
does fo much recommend the wifdom of him, 
that could frame fo many and fo differing 
animals, though not all of them equally per- 
fect, yet all of them admirably furnithed for 
thofe purpofes, to which he deftinated them. 
And therefore it does not argue any want of 
providence, that he has not furnifhed man 
with wings, as he hath birds ; nor fithes with 
four feet; nor birds with fins and fcales ; be- 
caufe thefe parts would have been either fu- 
bia a and burthenfome, or would not 
ave fuited with his defign, of making fome 
animals live on the earth, and fome in the 
water: and if he defigned any to live, though 
not equally, in both, he furnifhed them with 
parts of a peculiar ftructure, as I have elfe- 
where noted of the beaver and the frog. If 
1¢ were not for the fore-mentioned confidera- 
tion, it would be hard to give a reafon, why 
vegetables were not made the food of ail 
animals ; but fome fhould be carnivorous, 
and furnifhed with appetites and organs to 
devour others, and live as birds and beafts 
of prey do, upon the deftru€tion of the 
weaker. And it will be hard to thew, why, 
even in animals of the fame kind, the fafety 
of fome fhould be fo much better provided 
for, than that of others; as we fee, that fome 
ants, and fome glow-worms, are furnifhed 
with wings, and fome not. And in man- 
kind itfelf, thofe of the female fex are not 
fo happily framed, in order to their own 
welfare, as thofe of the maiculine: fince the 
womb, and other things peculiar to women, 
which are not neceffary to the good of in- 
dividual perfons, but to the propagation of 
their {pecies, fubject that tender fex toa whole 
fet of dilcates, belonging to them either pe- 
* culiarly 
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culiarly, as they are women, or as they are 
with child, or brought to-bed ; from all 
which men are exempt. So that, to apply 
thefe things to our prefent purpofe, men 
may fometimes miitake, when they peremp- 
torily conclude, that this or that part of an 
animal muft, or cannot have been framed for 
fuch an ufe, without confidering the cofmi- 
cal, and therefore primary and over-ruling 
ends, that may have been defigned by na- 
ture in the conftruction of the whole ani- 
mal, 

SECONDLY, men fometimes erroneoufly 
conclude, thac fuch an office cannot belong 
to fuch a part, becaufe they think it is not 
fo commodioufly framed for it, as may be 
wifhed or devifed ; without confidering, whe- 
ther the ftruéture, which they fancy would 
do better for that particular ufe, would not, 
in fome other as confiderable regard, oppofe 
the welfare of the animal; or, whether it 
would be confiftent with the other ufes de- 
figned by nature in that fort of living crea- 
tures, ‘For in the living works of fo excel- 
lent an engineer as nature, it muft not be ex- 
pected, that any particular end fhould be pro- 
fecuted to the prejudice of the whole; but 
rather it muft be fuppofed, that fhe aims not 
only at particular expedients, but univerial 
fymmetry ; and does indeed excellently fit the 
feveral parts for their refpective offices, but 
yet only as far forth, as a due regard to the 
defign and welfare of the whole will permit. 
The reafonablenefs of this obfervation, one 
need but be moderately exercifed in zootomy 
(as that is diftinguifhed from androtomy) to 
difcern. For though man be confeffed to be 
the moft perfectly framed animal in the 
world, yet his body is not made the model], 
on which nature has framed the correfpon- 
dent parts of other animals. The lungs of 
dogs, of birds, of frogs and vipers, and | 
know not how many others, are of a {truc- 
ture very differing from thofe of man. He is 
not furnifhed with fo many ftomachs as an 
ox or a fheep, becaufe nature intended not 
he fhould ruminate like them. Though his 
gall be lodged in a peculiar bag, fo placed 
in the liver, as to give Helmont a colour to 
call it wucleus bepatis, yet it were ynadvifed 
to fay, that the fecretion of gall is none of 
the ufes of thofe livers, wherein fuch a cyflis 
is not to be met with; fince in fome animals, 
as in horfes and pigeons, that bitter humour, 
(which in frogs 1 have often obferved to be 
of a deep and tranfparent green) 1s not ufu- 
ally, as in man, collected into one bag: and 
in vipers, though it be included in one cytftis, 
yet, as far as I have obferved, that bag does 
not at all touch the liver: and ftore of fuch 
inftances may be met with among the re- 
marks of zootemifts: wherefore I pafs on to 
obferve, 

Tat, in the third place, it is difficult 
to determine the true and primary ufe of a 
part, becaufe nature does often ft one part 
for feveral ufes. To which I fhali add, 

In the fourth place, that the difficulty 1s 
fometimes increafed, bccaule nature may 


Von. IV. 


compafs the fame end by feveral means, each 
of them fufficiently, though not equally com- 
modious. Ijoin thefe two together, becaufe, 
in effect, they do often concur in making 
it difficult to determine the true ufe of a 
part. And the latter of thefe two is fome- 
times increafed by this, that nature does not 
as conftantly, as fome men prefumes fhe does, 
employ only one part to perform fuch an 
office; but the intended effect is fometimes 
produced by a feries of fucceffive operations, 
to which feveral parts may, in differing man- 
ners, contribute, 

Anp here I obferve, (what perhaps has 
not been confidered) that neither the mecha- 
nifm of a human body, nor that of very 
confiderable parts of it, is to be judged of 
only by the ftructure of the vifible parts, 
whether they be thofe folid or ftable ones, 
that the anatomift’s knife is wont to expofe 
to fight; or even by the texture of thofe 
fluid ones, which are to be found in the vef- 
fels and cavities of a dead body, when dif- 
fected, though never fo fkilfully. For I take 
the body of a living man to be a very com- 
pounded engine, fuch as mechanicians would 
call bydraulico-pneumatical,; many of whofe 
functions, (if not the chiefeft,) are perfor- 
med, not by the blood and other vifible 
fluids barely as they are liquors, but partly 
by their circulating and other motions, and 
partly by a very agile and invifible fort of 
fluids, called fpirits, vital and animal, and 
partly perhaps, (as have fometimes gueffed) 
by little {pringy particles ; ‘and perhaps too, 
by fomewhat, that may be called the vital 
portion of the air; and by things analogous 
to local ferments; the important operations 
of all which are wont to ceafe with life, and 
the agents themfelves are not to be difcerned 
in a dead body. So that befides thefe ma- 
nifeft ufes, which the vifible fabric of the 
engine may fuggeft to an anatomift, there 
may be chymical ufes (if I may fo call them) 
of fome parts, that ferve for the elaboration 
of {pirits and other fluids: which ufes, (as 
it was formerly obierved, and yet ought to 
be incuicated) are not fuggefted to the ana- 


tomifts, as fuch, by the infpection of the | 


ftruéture of the parts; but to difcern them 
may require no mean fkill in {pagyrical prin- 
ciples and operations, 

Sucu confiderations as the foregoing make 
me think it more difficult than many do, to 
determine, with any certainty, the main ufe 
of divers particular parts, [for in fome others 
it feems manifeft enough; ] efpecially if it 
be done with the exclufion of other ufes. Nor 
is it enough to fecure us, that we know the 
chief funétion and end of a part, to know, 
that is contrived for {uch a purpofe : for upon 
the things I have lately reprefented, one may 
ground this anfwer, that this fitnefs hinders 
not, but that the primary ufe of the part may 
be another, (as not anatomical, but chymical, 
or vice verfa) more conducive to the general 
welfare of the animal, or elfe to the cofmi- 
cal ends of nature. And it ought not to 
feem ftrange, that fome pieces of workman- 
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fhip, that confift of many parts, all of them 
curioufly contrived, may by one learned man 
be gueffed to be intended for this ufe, and 
by others for that ufe; and yet both theie 
ules may be worthy of the artificer. 

Wen fome very politic prince does fome 
great thing, without declaring why, the guel- 
jes of the ftatefmen are often very differing, 
whilft yet none of them afcribe to him a 
defign inif-becoming a wife man. And fo, 
when a learned author expreffes himfelf, as 
fometimes it happens, ambiguoufly, though 
one reader interprets his words to this fenfe, 
and another to that, yet both the fenfes pitch- 
ed on may fairly comport with the context, 
and the main fcope of the writer, Thefe 
things I fay, becaufe I would by no means 
difparage the wifdom of nature, by propo- 
fing the (difficulties I have hitherto mention- 
ed; though I confefs, that, upon the ac- 
count of thefe and fome others, I look upon 
many of the arguments, that feveral authors 
have made bold to draw from final caufes, 
but as conjectural things. And in divers 
cafes I allow what is fuggefted to me upon 
the fuppofition of the intended ufes of par- 
ticular parts, rather as good hints to excite, 
‘and give fome aim to, a feverer inquiry, 
than as fafe grounds to build phyfical con- 
clufions cn. 

I now come to the laft caution I would re- 
commend to you, about the confideration of 
Final Caufes ; and I fhall prefent it you in the 
following propofition. 


ProposiTion V. 


That the naturalift foould not fuffer the fearch, 
or the difcovery of a Final Caufe of Na- 
ture’s works, to make bim under-value or 
neglect the fiudious indagation of their effi- 
crent causes. 


T is true, that to inquire to what pur- 
pofe nature would have fuch or fuch ef- 
fects produced, is a curiofity worthy of a ra- 
tional creature, upon the fcore of his being 
fo: but this is not the proper tafk of a na- 
turalift, whofe work, as. he is fuch, is not 
fo much to difcover, why, as how, particu- 
Jar effects are produced. A country-fellow 
here in Exgland knows fomething of a watch, 
becaufe he is able to tell you, that it is an in- 
ftrument, that an artificer made to meafure 
time by ; and that is more than every Ame- 
rican favage would be able to tell you; and 
nore than thofe civilized Chinefes knew, 
that took the firft watch the Jefuits brought 
thither, for a living creature. But the Eng- 
lifh countryman, that knows no more of a 
watch, than that ic was made to fhew the 
hour of the day, does very little underftand 
the nature cf it. And whereas the two fcopes, 
that men are wont to aim at in the ftudy of 
phyfics, are to underftand how, and after 
what manner nature produces the phenomena 


“we contemplate; and, in cafe it be imitable 


by us, how we may, if occafion require, 


produce the like effeét, or come as near it as 
may be; thefe ends cannot be attained by the 
bare knowledge of the final caufes of things, 
nor of the general efficient: but to anfwer 
thofe aims, we mutt know the particular ef- 
ficients, and the manner and progrefs of their 
operating, and what difpofitions they either 
find or produce in the matter they work upon. 
As he, that would throughly underftand the 
nature of a watch, muft not reft fatished 
with knowing in general, that a man made 
it, and that he made it for fuch ufes; but he 
muft particularly know, of what materials 
the fpring, the wheels, the ftring or chain, 
and the balance are made: he muft know 
the number of thé wheels, their bignefs, their 
fhape, their fituation and connexion in the 
engine, and after what manner one part 
moves the other in the whole feries of mo- 
tions, from the expanfive endeavour of the 
{pring to the motion of the index, that points 
at the hours. And much more muft a me- 
chanician know this, if he means to be able 
to make a watch himfelf, or give fufficient 


_inftructions to another man, that is more 


handy todo it forhim. In fhort, the neg- 
lect of efficient caufes would render phyfio- 
logy ufelefs; but the ftudious indagation of 
them will not prejudice the contemplation 
of final caufes: for, fince it is truly faid, if 
it be rightly underftood, that opus nature eft 
opus intelligentie, the wife Author of nature 
has fo excellently contrived the univerfe, that 
the more clearly and particularly we difcern, 
how congruous the means are to the ends to 
be obtained by them, the more plainly we 
difcern the admirable wifdom of the omnif- 
cient Author of things ; of whom it is truly 
faid by a prophet, that be is wonderful in 
counfel, and excellent in working. Nor will 
the fufficiency of the intermediate caufes 
make it needlefs to admit a firft and fupreme 
caufe; fince (to inculcate, on this occafion, 
what I more fully deliver in another paper) 
that order of things, by virtue of which 
thefe means become fufficient to fuch ends, 
muft have been at firft inftituted by an intel- 
ligent caufe. And if it be irrational to afcribe 
the excellent fabric of the univerfe, fuch as 
it now 1s, and the a¢tions, that have manifeft 
tendencies to determinate ufeful ends, to fo 
blind a caufe as chance; it will be rather 
more than lefs irrational, to afcribe to chance 
the firft formation of the univerfe, of which 
the prefent ftate of things is but the natural 
confequence or effect: for it may indeed be 
plaufibly faid, that, in the prefent ftate of 
things, the feveral parts of the univerfe are, 


by the contrivance of the whole, determined, 


and thereby qualified to attain their ends, 
But it cannot be rationally pretended, that 
at the firft framing of the world, there was 
a fufficiency in the ftupid materials of it, 
without any particular guidance of a moft 
wife Superintendent, to frame bodies fo ex- 
cellently contrived and fitted to their re- 
{fpective ends. 


The 
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The CONCLUSION. 


HE refult of what has been hitherto 

difcourfed, upon the four queftions pro- 
pofed at the beginning of this {mall treatife, 
amounts in fhort to this : 

Tuart all confideration of final caufes 1s 
not to be banifhed from natural philofophy ; 
but that it is rather allowable, and in fome 
cafes commendable, to obferve and argue 
from the manifeft ufes of things, that the 
author of nature pre-ordained thofe ends and 
ufes. 

Tuat the fun, moon, and other ccelettial 
bodies, excellently declare the power and wil- 
dom, and confequently the glory of God ; 
and were fome of them, among other pur- 
pofes, made to be ferviceable to man. 

Tuat from the fuppofed ends of inani- 
mate bodies, whether cceleftial or fublunary, 


it is very unfafe to draw arguments to prove 
the particular nature of thofe bodies, or the 
true fyitem of the univerfe. 

Tuat as to animals, and the more perfect 
forts of vegetables, it is warrantable, not 
prefumptuous, to fay, that fuch and fuch 
parts were pre-ordained to fuch and fuch 
ufes, relating to the welfare of the animal (or 
plant) itfelt, or the fpecies it belongs to: 
but that fuch arguments may eafily deceive, 
if thofe, that frame them, are not very cauti- 
ous, and careful to avoid miftaking, among 
the various ends, that nature may have in the 
contrivance of an anital’s body, and the va- 
rious ways, which fhe may fuccefsfully take to 
compafs the fameends, And, 

Tuat, however, anaturalift, who would 
deferve that name, muft not let the fearch 
or knowledge of final caufes make him neg- 
lect the induftrious indagation of efficients. 


SOME UNCOMMON 


OBSERVATIONS 


ABOUT 


VITIATED SIGHT. 


ADVERTISEMENT. 


T H E following obfervations were not 
written with intention, that they 
fhould be annexed to the foregoing 
effay, but to gratify a philofophical phyfician : 
which is the reafon,why, befides thofe things, 
that are more purely optical, I thought fit to 
mention fome others, that might be either 
ufeful or grateful to an inquifitive man of his 
profeffion, But having allowed the ftationer 
to expect, that this book, though it have for 
title but an effay, fhould not be of too in- 
confiderable a bulk, I made choice of thefe 
papers, among feveral, that lay by me, to in- 
creafe the bignefs of the book; becaufe that 
the eyes being thofe parts of the bodies of 
‘men and other animals, that I pitched upon 
in the foregoing treatife to ftrengthen the 


do¢trine delivered in it about final caufes, it 
feemed fuitable enough to my fubject and de- 
fign, to mention fome uncommon things, that 
related to vifion or the organs of it, that we 
may be invited both to admire the wifdom of 
God, which, to furnifh man with a fenfe, that 
requires the concourfe of fo very many things, 
has, if I may fo fpeak, crowded them into 
fo {mall an engine as an eye; and to celebrate 
his goodnefs too, which has been difplayed in 
that, notwithftanding that the eye is fo very 
compounded a part, and the fight fo eafily 
vitiated, yet the moft part of men by far do, 
from their cradles to their graves, enjoy the 


benefit and comfort of fo neceffary and noble 
a fenfe, 
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OBSERVATION I. 


X AMINING a gentleman, that was 
already almoft blind, and feared to 
_/ grow altogether fo, about the fymp- 


toms of his difeafe, (which came with a ftroke. 


upon his head,) I found, as I expected, by 
his anfwers, that, though he could not any 
thing well diftinguifh objects of other colours, 
yet he could well perceive thofe, that were 
white, to be of that colour : which confirms 
what I mention in the hiftory of colours, con- 
cerning the great quantity of light, that is 
reflected by white objcéts, in comparifon of 
thofe, that are otherwife coloured. And this 
obfervation itfelf was confirmed by another 
patient, who, though almoft blind, could yet 
difcern white objects. 


OspsEeRvATION II. 


I knew a gentleman, that had a cataract 
growing, which, when I Jooked on his eye 
ina lightfome place, appeared to cover al- 
moft juft the upper part of the pupil ; and 
though he were a young vigorous perfon, and 
the weather was very clear, he could not well 
difcern men from women crofs the ftreet. But 
this gentleman’s misfortune came by a great 
{troke he received on that fide of his head, where- 
of he fhewed me the {car ; which circumftance I 
therefore note, becaufe when no outward vio- 
lence has been offered to the eye, it has been 
obferved by a good oculift ; and, if I mifre- 
member not, I have feen an inftance of it, 
that a fmall part of the pupil, left uncovered 
by the cataract, would ferve for more fight 
than the gentleman enjoyed. In him like- 
wife I had a further confirmation of what I 
was lately obferving about the confpicuouf- 
nefs of white objects: for though he cculd 
not, as I was faying, difcern men and women, 
that paffed by on the other fide of the ftreet, 

et fave once defired him to tell me, if he 
could diftinguifh any object there, he told me 
that he could; aad that J might no longer 
doubt of it, when I afked him what he faw, 
he faid, that ic was a woman, that paffed by 
with a white apron; which apron he faw di- 
re€ty, and therefore might eafily conclude, 
without diftinétly feeing the wearer, that the 
perfon, that wore it, was a woman. 


OpsEervaTion II. 


Meetine accidentally with a man, by 
profeffion a farrier, whofe eyes looked very 
oddly, I queftioned him about his diftemper ; 
and found by his anfwers, that he had had 


~eataracts in both his eyes, but either had them 


ill couched, or had not behaved himfelf or- 
derly afterwards : for there feemed {till to be 
ragged films, that covered confiderable porti- 


ons of his pupils ; infomuch, that I fomewhat 
wondered to fee him go freely about, as he 
did, without requiring any body to help him, 
fo much as up or down ftairs; and I hereupon 
afking him, whether he were able to read in 
a large print, he told me he was, with the 
help of his cataract fpectacles, as they call 
them; which I doubting of, brought him a 
book, whofe title page he was not able to 
read, This he excufed by faying, that the 
place was too lightfome, which though it did 
not feem to others, yet confidering, that it 
was about noon, I caufed the room to be a 
little darkened, and then perceived, that in- 
deed he could read well enough. 


OpBpsERVATION IV. 


A GENTLEMAN, having in a quarrel re- 
ceived aftroke on one fide of his head, which 
knocked him down, found afterwards a great 
weaknefs and dimnefs in his eyes 3 into which 
when I looked attentively, I plainly difcern- 
ed, that though above one half of his pupil 
was yet uncovered, fo that, when he looked 
downwards, he could fee well enough with 
thar eye, yet there was grown in it no lefs 
than two catara€ts, which, when I looked on 
them attentively, and in a good hight, I 
could manifeftly perceive to be diftinét ; the 
one of them feeming to be fmooth {pread, 
as if its circular edge adhered clofely to the 
infide of the eye ; andthe other, that feemed 
not altogether of the fame colour, hanging 
loofely, and as it werea rag, at fome diftance 
above it. What afterwards became of this 
gentleman I could not learn, though I would 
gladly have done it ; two cataracts at a time 
in one eye being fomewhat extraordinary. - 


OssernvaATIOn V. 


A LEARNED gentleman coming once to 
vific me, with defign, as I afterwards per- 
ceived, to hear my opinion concerning an 
odd diftemper he had in his eyes ; I found 
by difcourfing with him concerning the phe- 
nomena of his difeafe, that though, when he 


looked on objects near at hand, he faw them 


fomewhat dimly, but yet fingle, yet there 
were fome objeéts, particularly pofts and 
rails, which, when he beheld at a certain 
diftance (which was not very great) they ap- 
peared to him both more dark and double. 
I found alfo, that he complained of divers black 
flies and little leaves, that paffed now and 
then before his eyes ; which though they do 
not always tore-bode a true cataract, fince 
others and I alfo have obferved them to con- 
tinue many years, without being more than a 
baftard fuffufion (as phyficians fpeak) yet in 
him they were probably forerunners of a true 
cataract ; in regard that I have known it ob- 
fery’d by a skilful oculift, that fome perfons, 
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before their cataract, have complain’d, that at 
fome diftances they faw objects almoft double ; 
fo that looking at one’s head, they thought they 
{aw a great part of a dark head a little above 
it: which defcription, whether it proceeded 
from fome retractions made by the yet not 
uniformly opacous matter of the cataract, not 
having opportunity to examine thofe perfons 
my felf, I dare not venture to fay. 


OspsERVATION VI, 


It may be worth obferving, how long the 
better fort of cataraéts, tho’ they hinder fight 
tor a time, as a thick curtain drawn crofs the 
pupil, yet may remain in the eye, without 
{fpoiling the optic nerve‘or hindring vifion, 
when once the cataract is remov’d ; of which 
I remember, among other tnitances, I took 
notice in the cafe of a woman, who told me 
fhe had cataracts in her eyes fo Jong, that fhe 
was brought to-bed of fix children confecu- 
tively, without being able to fee any one of 
them, till after fhe was cured by having the 
cataracts couched. Butthen fhe faw fo well, 
that with {pectacles fhe could read in a porta- 
ble bible of a {mall print. And divers con- 
fiderable perfons of my acquaintance faw one 
of cighteen years old, born with cataraéts in 
both her eyes, who not naturally wanting the 
faculty of feeing, though thus hindered of the 
exercife of it, had been fo happily couched, 
as afterwards to have the beneft of fight in 
them both. | 


OpseRVATION VII. 


Ir has been of late the opinion of very 


' learned men, that though both our eyes be’ 


open and turned towards an object, yet it is 
but one of them at atime, that is effectually 
employed in giving us the repreientation of 
it, Which opinion, in this place, where I 
am writing but obfervations, it were not pro- 
per to diicufs 5 efpecially becaufe what ts fup- 
poied to be obferved, will not always uni- 
formly happen, but may much vary in parti- 
cular perfons, according to their feveral cuf- 
toms, and the conftitution of their eyes. 
For I have, by an experiment purpofely 
made, feveral times found, that my two eyes 
together fee an object in another fituation, 
than either of them apart would do. On the 
other fide, I met with a perfon, who told 
me he had a cataract in his eye for two years, 
without difcerning, that he had any fuch im- 
pediment in either of his eyes ; and when I 
afked him, how he knew that, he anfwered me, 
that others had taken notice of a white film, 
that croffed his eye, fo long before he himfelf 
did; but not knowing what a cataract was, 
and not finding him to complain of it at all 
himfelf, the thing remained unheeded, till 
the patient having one day occafion to rub 
his found eye, whilft che lid covered it, was 
fadly furprized to find himfelf altogether in 
the dark ; and then reforting to an oculift, 
was affured ic was a cataract, which, a while 
before I met with him, had been couched, 
Vou, IV, | 


But notwithftanding this relation, what I had 
tried about the ufing of both eyes, made me 
afk of a very ingenious perfon, that by an ac- 
cident had fome months before one of his 
eyes ftruck out, whether he did not obferve, 
that upon the being confined to the ufe of 
one eye, he was apt to miftake the fituation 
and diftances of things. To which he an- 
{wered me, that having frequently occafion 
to pour diftill’d waters and other liquors out 
of one vial into another, after this accident 
he often {fpilt his liquors, by pouring quite 
befide the necks of the vials he thou 
was pouring them direétly into. Afterwards 
inquiring of a gentleman, that was a good- 
fellow, and had by a wound a while before 
loit the ufe of one of his eyes, he confefled 
to me, that divers times pouring the wine 
out of one veffel into another, he would mifs 
the orifice of the bottle or glafs, that fhould 


“recelve it, and expofe himlelf to the merri- 


ment of the company. A yet more confider- 
able inftance of fuch miftakes I afterwards 
had from a noble perfon, who: havine in a 
fight, where he played the hero, had one of 
his eyes ftrangely fhot out, by a mufket- 
bullet, that came out at his mouth, anfwered 
me, that not only he could not well pour 
drink out of one veffel into another, but had 
broken many glaffes, by letting them fall out 
of his hand, when he thought he had put 
them into another’s, or fet them down upon a 
table : and he added, that this aptnefs to 
misjudge of diftances and fituations conti- 
nued with him, though not in the fame de- 
gree, for little lefs than two years. But on 
this occafion ] fhall take notice, that I have 
often employed a dextrous artificer, whofe 
right eye (for in his left there is nothing more 
remarkable) is conftantly drawn fo much a 
fide towards the greater angle of the eye, 
that the edge of the pupil does almoft touch 
it, and one would think it {carce poffible 
but that he fhould fee the object double with 
two eyes, that feem fo very differingly turned ; 
and yet he anfwered me, that he does not fee 
at all, nor that he finds any inconvenience, 
fave the deformity of this unufual fituation 
of his right eye, which hinders him not from 
reading freely as other men. This accident 
happened to him by an unwary miftake of 
fublimate for another thing ; after which, it 
feems, one of the mufcles, that moved the eye, 
remained contracted : but this having hap- 
pened to him, as I found by inquiry, ever 
fince he was two years of age, he could not 
remember, whether he had feen objects double, 
before he was accuttomed to judge of them 
by the help of his other fenfes, and the infor- 
mation of others. 


OBSERVATION VIII, 


Ir may be worth while to obferve, that a 
very great diftention may be made of the 
parts of the eye, without fpoiling the Gght ; 
of which I lately faw an inftance in a pati- 
ent of that ingenious and experienced oculitt, 
Dr. Turbervill, This was a gentlewoman of 
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about one or two and twenty years of age, 
whofe complexion and features would have 
made her handfome, if fhe had not had that 
fort of eyes, which, though rarely met with, 
fome call ox-eyes; for hers were {welled 
much beyoad the fize of human eyes, info- 
much, that fhe complained they often fright- 
ed thofe, that faw her, and were indeed fo 
big, that fhe could not move them to the 
right hand or the left, but was conftrained 
to look ftraight forward 5 or if fhe would fee 
an object, that lay afide, fhe was obliged to 
turn her whole head that way. And fo 
fhe anfwered me fhe was, when fhe fet her- 
{elf to read in a book, unlefs fhe did with 
her hand move the book from one fide to 
another, to bring the ends of the lines di- 
rectly before her eyes. She told me her 
eyes did not always retain the fame meafure 
ef tumidnefs, and that the very day I faw 
them, they had keen in the morning much 
more fwelled, tian when I looked upon her. 
But that, which was more remarkable, was, 
that not only fhe could, for all this, fee ve- 
ry well and diftinétly, and, as I juft now 
intimated, could read books, but her fight 
had continued good, though fhe had this 
diftemper thefe twelve years. And, which 
is more ftrange, fhe anfwered me, that her 
vifive power was fo little prejudiced by this 
diftemper,. when it firft came upon her, that 
fhe never knew any thing was amifs in her 
eyes, till her friends told her of it, when 
they found it had continued too long to 
be a meerly cafual and tranfient tumor. Bur 
though this odd accident did not impair her 
fight, it occafioned great pains in her eyes, 
for which fhe took purging and other medi- 
eines with fo little fuccefs, that both fhe 
and her former phyficians thought her cafe 
defperate, there appearing no way of dif- 
lodging a humour fo long fettled there, Up- 
on which I propofed falivation, as the leaft 
unlikely way, that remained, to refolve and 
carry off the peccant humour: but this, 
though much approved by her doéter, the 
modeft patient would by no means confent 
to. . 


OspseERVATION. IX. 


I once looked into the eyes of 4 gentle- 
woman, where I could difcern nothing, that 
was amifs, or any thing, that was unnfual, fave 
the narrownefs of her pupils, which is often 
efteemed a good fign; and yet this woman 
was much troubled with fumes and. weaknef- 


fes of the head, and had a difaffection of - 


fight very uncommon ; for fhe told me, that, 
whereas in the day time her fight was. fo 
dim, that fhe could hardly difcern her way, 
foon after fun-fet, and during the twilight, 
fhe could difcern things far better: and in 
this condition fhe had continued a good 
while. In which odd cafe, whether the {mall- 
nefs of her pupils, which might poffibly be 
contracted too much by the day-light, and 
might be expanded by the recefs of fo much 
light; or the greater diffipation of the vifive 


fpirits at one time than at the other, may 
have any intereft, I fhall not now ftay to in- 
quire. But this patient brings into my mind 
the rare cafe of a learned old divine, who 
complained to me, that he was forced to 
write his letters and books by night, becaufe, 
during the day-time his right hand fhook 
fo much, that he could not mdnage a pen, 
and therefore was forced to make ufe of it 
only by candle-light. And I remember, that 
upon his preffing me to propofe fome poffi- 
ble caufe of fo odd a phenomenon, I told 
him, to put him off, that perchance the few 
animal fpirits, that he had to move his hands 
with, were fo fubtle, as to be diffipated or 
éxhaled by the warmth of the day, but were 
kept in by the coldnefs of the night, that 
fomewhat conftipated his pores; and com- 
mended to him the ufe of ftrengthening things, 
and, among the reft, of chocolate; which 
when for iome time he had continued to 
drink, he came to me, and told me with 
joy, that he began again to be able to write 
in the day, and fo I think he can do yet. 
But this upon the by. 


OBSERVATION X. 


Betnc acquainted with two ladies of ve- 
ry diftant ages, but very near of kin, who 
were both of them troubled with diftempers, 
that made me guefs their eyes might fome- 
times be oddly affected, I inquired of them, 
whether they were not troubled with fudden 
apparitions of flame or fire? to which one 
ot them anfwered me, that oftentimes there 
would appear to her multitudes, as fhe fanci- 
ed, of iparks of fire, that were very unwel- 
come to her. And the other lady, that was 
fubject to convulfive, but not epileptick, fits, 
told me, fhe divers times faw, as fhe fancied, 
fuch flafhes of fire, as I had mentioned, pafs 
before her eyes, which at firft did not a little 
frighten her. 


OBSERVATION XJ, 


Tue following obfervation is odd enough, 
to give rife to fome curious fpeculations and 
difputes ; and therefore J chofe to fet it down. 
as I found it among my adverfaria, though 
F fufpeét part of it to have been loft, that the 
relation may be the more unbiaffed, though, 
if I had another opportunity to difcourfe 
with the patient, I fhould, upon fecond 
thoughts, have afked fome queftions, and 
written down fome circumftances, that I now 
with had not been omitted. 

Tue gentlewoman I faw to day, feemsto 
be about eighteen or twenty years old, and 
is of a fine complexion, accompanied with 
good features. Looking into her eyes, which 
are grey, I could not difcern any thing, that 
was unufual or amifs; though her eye-lids 
were fomewhat red, whether from heat, or, 
which. feemed more likely, from her prece- 
dent weeping. : During the very little time, 
that the company allowed me to {peak with 
her, the queftions I propofed ta her were an- 
fwered to this effect: 
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Tuar about five years ago having been, 
upon a certain occafion, immoderately tor- 
mented with blifters, applied to her neck and 
other parts, fhe was quite deprived of her 
fight. 

Tuat fome time after fhe began to per- 
ceive the light, but nothing by the help of 
it: that then fhe could fee a window, with- 
-out difcerning the panes or the bars: that 
afterwards fhe grew able to diftinguifh the 
fhapes of bodies, and fome of their colours: 
and at laft fhe came to be able to fee the minu- 
teft objeé&t ; which when I feemed to doubt 
of, and prefented her a book, fhe not only 
without heficaticy read in it a line or two, 
(for her eyes are quickly weary) but having 
pointed with my finger at a part of the mar- 
gin, near which there was the part of a very 
little fpeck, that might almoft be covered 
with the point of a pin, fhe not only readi- 
ly enough found it out, but fhewed me at 
fome aifeance off another fpeck, that was yet 
more minute, and required a fharp fight to 
difcern it. And yet, whereas this was done 
about noon, fhe told me, that fhe could fee 
much better in the evening, than in any 
lighter time of the day. | 

Waite fhe was looking upon the printed 
paper I fhewed her, I afked her, whether it 
did not appear white to her, and the letters 


black? to which fhe anfwered, that they did 


fo ; but that fhe faw, as it were, a white glafs 
laid over both the objeéts. But the things, 
that were moft particular and odd in this wo- 
man’s cafe, were thefe two, The firit is, 
that fhe is not unfrequently troubled with 
flafhes of lightning, that feem to iffue out 
like flames about the external angle of her 
eye, which often make her ftart, and put 
her into frights and melancholy thoughts, 
But the other, which is more ftrange and fin- 
gular, is this, that fhe can diftinguifh fome 
- Colours, as black and white, but is not able 
to diftinguifh others, efpecially red and green ; 
and when I brought her a bag of a fine and 
gloffy red, with tufts of fky-coloured filk, 
fhe looked attentively upon it, but told me, 
that to her ict did not feem red, but of ano- 
ther colour, which one would guefs by her 
defcription to be a dark or dirty one: and 
the tufts of filk, that were finely coloured, fhe 
took in her handy and told’ tne they feemféd 
to be a light-cofour, but could not tell me 
which; only fhe compared it to the colour 
of the filken ftuff of the laced petticoat of 
a lady, that brought her to me; and indeed 
the blews were very much alike. And when 
I afked her, whether in the evenings, when 
fhe went abroad to walk in the fields, which 
fhe much delighted to do, the meadows did 
not appear to her cloathed in green ? fhe told 
me they did- net; but feemed- tor be of an 
odd darkifh colour; and added, that when 
fhe had a mind to gather violets, though fhe 
kneeled in that place, where they grew, fhe 
was not able to diftinguifh them by the co- 
lour from the neighbouring grafs, but only 
by tne fhape, or by feeling them. And 
the lady, that was with her, took thence oc- 


cafion to tell me, that when fhe looks upon 
a turky carpet, fhe cannot diftinguifh ti: 
colours, unlefs of thofe parts, that are white 
or black. I afked the lady, whethcr fhe were 
not troubled with female obftructions? to 
which fhe -aniwered me, fhe was not now, 
but that formerly fhe had been much fubjeét 
to them, having been obftinately troubled 
with the green ficknefs, 


OBSERVATION XII. 


I sax add on this occafion fomething, 


that, though not fo odd as it, has yet an af- - 


finity with the newly recited cafe, and fo 
may make it the more credible. And it is, 
that I lately converfed with a mathematician, 
eminent for his {kill in opticks, and therefore 
a very competent relator of phznomenz be- 
longing to that fciencé, whofe organs of viz 
fion are fo conftituted,. that though in his 
eyes I could difcern nothing amifs, and 
though he makes much and excellenc ufe of 
them in aftronomical obfervations and opti- 
cal experiments, yet he conféfles to me, that 
there are fome colours, that he conftantly fees 
amifs, and particularly inftanced in one, 
which in a clear day, (for fo it was, when 
we difcourfed together of this mattet) feém- 
ed to him to be the fame with that of a 
darlifly fort of ¢loth, that he thén wore; 
whilft to mé and othér men it appeared of 
a quite differing colour. 


OxsseErRvVATION XIIL 


Discoursine with a lady, who had been 
very long troubled with a very unufual in- 
difpofition in her head, and, though fhe 
looks well, is never without pain in it; 
though looking into her eyes, I perceived 
nothing amifs, yet conjecturing, that fo ob- 
ftinate a_diftemper muft have had fome un- 
ufual influence upon her fight, I Icarned by 
inquiry, that after the violent fits of pain and 
diforder fhe had from time to time in her 
head, if fhe did but caft her eyes, or turn 
them fuddenly, from one fide to the other, 
there would prefently enfue a convulfive mo- 
tion in one of them, whereby it would not 
only be drawn away, but, which was very 
{trange, all white things, and moft other 
objects, that fie Iboked on with that eye, 
appeared green to her: and yet this was not 
a tranfient difcompofure, that would go quick- 
ly off, but would moleft her for a good 
while, and frequently returned upon her for 
a whole year; fo that fhe defpaired of reco- 
vering the ufe of that eye, wherewith yet 
fhe now fees very well, though her cepha- 
lick diftempers were rather mitigated than 
quite cured. And when I afked her, whe- 
ther, whilft che convulfion of her eye lait 
ed, fhe did not fee objects double? fhe an- 
{wered, that whilft that diftemper was upon 
her, if fhe went to read in a book, the let- 
ters were fo apt to appear double, that, when 
fhe was bent upon reading, fhe was fain to 
fhut the diftempered eye, and employ only 
the other, 
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OBSERVATION NIV.- 


Some may think, that a man has rather an 
excellent, than a vitiated fight, who can fee 
objeéts with a far lefs degree of light, than 
other men have need of to difcern-them. 
But though an extraordinary tendernefs may 
be a kind of perfection in the eyes of bats 
and owls, whofe ufual food may be more 
eafily purchafed by twilight; yet as to man, 
the main part of whofe actions is to be per- 
formed by the light of the day, or fome o- 
ther almoft equivalent, it may argue the 
provident goodneis of the author of nature, 
to have given him eyes conftituted as thole 
of men generally are: fince that a very 
great tendernefs of the Retina, or principal 
part of the organ of fight, would be, if not 
an imperfection, at leaft a great inconveni- 
ence, may appear by the memorable ftory 
Iam going to relate. 

In the army of the late King of happy 
memory, (Charles the firft) there was a gen- 
tleman of great courage and good parts, that 
was major to one of the regiments ; who be- 
ing afterwards by the prevailing Ufurpers 
forced to feek his fortune abroad, vencured 
to do his King a piece of fervice at Madrid, 
which was of an extraordinary nature and 


_confequence, and there judged very irregu- 


lar, Upon this he was committed to an un- 
common prifon, which, though otherwife 
tolerable enough, had no window at all be- 
longing to it, but ahole in the thicknefs of 


the wall, at which the keeper once or twice 
a day put in liberal provifion of victuals and 
wine, and prefently clofed the .window, if 
1¢ may be io called, on the out-fide, but not 
perhaps very folicitoufly. For fome weeks 
this poor gentleman continued in the dark, 
very difconfolate. But afterwards he b.gan 
to think he faw fome little glimmering of 
light, which frem time to time increafed ; in- 
fomuch, that he could not only difcover the 
parts of his bed, and other. fuch large objects, 


but at length came to difcover things fo mi- 
-nute, that he could perceive the mice, that 


frequented his chamber, to eat the crumbs 
of bread, that fell upon the ground, and dif- 
cern their motions very well. Several other 
effects of his fight in that dark place he re- 
Jated. And that,which confirms, that this pro- 
ceeded mainly from the great tendernefs the 
vilive organ had acquired by fo long a ftay 
in fo obicure a place, was, that when after 
fome months, the face of affairs abroad be- 
ing fomewhat changed, his liberty was reftor- 
ed him, he durft not leave his prifon abrupt- 
ly, for fear of lofing his fight by the dazzling 
light of the day; and therefore was fain to 
accuftom his eyes by flow degrees to the 
light. This ftrange, as well as once famous 
ftory, I the Jefs fcruple to fet down in this 
place, becaufe I had the curiofity to learn it 
from the gentleman’s own mouth, who ac- 
quainted me with other particulars about it, 
that, for want of the notes I then took, I 


fhall not now venture to {peak of, 
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